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THe Broomstick TRAIN. 

Once more the Institute has won a genuine success in its annual 
dinner; and the electric traction banquet held this week will go into 
Institute history as one of the most successful affairs of the kind— 
in attendance, speaking, original features and general stimulus of 
professional and popular interest. We are able, as we go to press, to 
make brief note of the leading incidents, and next week shall take 
occasion to refer in more detail to some of the admirable addresses. 
It is one of the happy aspects of the event that, just as the Edison 
dinner last year was presided over by a man who has made his mark 
in traction, this year, by turn about, the traction dinner was ad- 
mirably presided over by a man who is one of the chief ornaments of 
the illuminating field. Whether the Institute will keep up this series, 
we do not know, but there is certainly plenty of material, just as there 
is abundance of achievement, to be honored and signalized. It may 
not count for much, but surely every electric railway pioneer and 
manager felt his blood tingle and run a little quicker as he partici- 


pated in the prandial exercises of Wednesday night. 
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Funny Monicipat PiLant Ficures. 


Some of the New York papers, or their reporters, in the eager- 
ness to get in a whack at the electric lighting companies or to “crack 
up” the municipal plant scheme of the Mayor, the editor and the 
Comptroller, do certainly make funny breaks. Last week the in- 
stance was typical but peculiarly amusing. The statements started 
off this fashion: “Some very direct evidence jn support of the 
theory that the city pays too much for lighting to private corpora- 
tions was furnished yesterday by the engineers of the Bridge De- 
partment, who filed a report showing the cost of lighting Brooklyn 
Bridge. The power for lighting the bridge has been produced by a 
plant owned by the city ever since 1883. The cost has been consid- 
erably less than one-half what it would have been if the private 
companies had had the contract. There are 209 arc lamps of 2,000 
cp each on the bridge and 1,800 incandescent lamps of 16 cp. The 
yearly cost of each are lamp is $58, as against the $146 which the 
Edison Company charges the city for public lighting, while the cost 
of the incandescent lamps is $10 each, as against $25 charged by the 


company for similar lamps.” 


Now, there was no such report filed by the bridge engineers, and 
the actual facts soon emerged, so that each paper devoted consid- 
erable space to retraction or refutation of its own “data.” The 
item of $58 per lamp was virtually for labor alone! Moreover, the 
cost of fuel, estimated at more than $12,000 annually, and of labor, 
including firemen in the boiler rooms and of removing ashes, is not 
included, and does not appear as an element of cost in the lighting 
of the structure! Under an arrangement with the Brooklyn Rapid 
Transit Company, the steam required for operating the electric 
lighting plant is delivered to the engines without direct cost to the 
city! The investment expenses, such as interest, depreciation and 
insurance, are also omitted. There is no item offsetting the taxes 
that would be paid by a private company, and the city is not charged 
with water! We feel like running in a few more exclammation 
points, but a few type signs for hearty and continued laughter would 
perhaps better fit the case. The actual cost to the city of these 
bridge lights, with overhead circuits, is $168 per arc annually, and 
$29 per incandescent, while the local Edison companies ask only 
$138 and $18, respectively. Now, isn’t that a lovely example of 
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municipal plant arithmetic, rhetoric and general befuddlement of 


the public by part of the daily press? 


— — — > — — ——— 


Tue Detroit Centrat STATIONS. 

We complete this week the account of the Detroit generating 
system, which possesses more unusual points of interest than the 
common run of rehabilitated central stations. Detroit has always 
been a rather interesting city from the electrical standpoint. One 
of the earliest cities to take up arc lighting, it has been the last 
refuge of the tower system, once in so great vogue. It has been 
the home of several interesting electrical enterprises, and in one 
way or another has kept before the eyes of the electrical public to 
a very exceptional degree. At present its central station system 
has an exclusive distinct steam heating system as an annex, to say 
nothing of preparations for a salt evaporating business as an outlet 
for exhaust steam. Like the electric lighting system of most other 
cities, that of Detroit resulted from the consolidation of competitive 
lighting systems, the principal ones being an Edison low-tension 
system and a system for are lighting and alternating-current incan- 
descent lighting. As usual, too, the former was first on the ground 
and occupied the profitable business district, while its competitors 
struggled with house-to-house work in the outskirts, and when 
combination took place was to be seen licking its chops with nothing 
much else in sight. From the standpoint of business common sense, 
competitive stations in practically the same territory are usually a 
mistake, and the logical end of things is what we have recorded in 
Detroit—consolidation of both interests and plants with resulting 
economy and improvement in service. A big unifield generating 
plant is so far in the fashion now that a self-respecting company can 
no more do without it than its president can afford to go without 


shoes and collar. 


From an engineering standpoint the old Detroit stations were in 
rather bad situations for cheap operation, and the ultimate erecting 
of a large station on the water front was almost a necessity in spite 
of the market for exhaust steam, which has sometimes proved to 
be more of a temptation than a gain. But the Detroit station is a 
bit out of the ordinary both in construction and connections. Most 
similar plants have committed the blunder of choosing an alternat- 
ing-current frequency which forever barred its use for incandescent 
lighting except through the use of frequency changers, as if they 
feared that the constant temptation of having alternating current 
at hand would lead them to commit the unpardonable sin of using 
it on mains once hallowed by direct current. The Detroit plant at 
Delray has been equipped with 60-cycle apparatus, so that it can 
go into incandescent lighting and motor service to any extent that 
may prove desirable. It was judged wise under these circumstances 
to use motor-generators instead of rotaries in converting for direct- 
current service, in view of the easier regulation thus secured and 
some hesitation in trusting to 60-cycle rotaries. This decision was 
probably a wise one, for although there is some slight loss of effi- 
ciency in the motor-generator and some increase of cost, it has a 
high regulating value on an alternating system, and has, too, some 
advantage in reliability. In this particular case the use of a prac- 
tical distribution voltage at the generating station eliminates the 
necessity for reducing transformers at the motor-generators, thus 
tending to keep up efficiency and to keep down cost. The voltage 
chosen, 4,600, is rather out of the ordinary in these days, and hardly 
to be advised except in cases where the main generating station 
is fortunately located so as to avoid long transmissions. In this in- 
stance an active motor campaign is under way, and the use of alter- 
nating current is likely to be large, so that it may well pay better 
to step up from 4,600 volts when necessary than to select a voltage 
too high for distribution and too low for transmission, 
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The whole subject of plant reorganization is in a very uncertain 
state at present. What with several frequencies possible, all kinds 
of sub-station schemes in use, turbines, steam engines and gas en- 
gines striving for supremacy and new illuminants bobbing up, man- 
agers and engineers have trouble ahead. Somebody is going to be 
hard hit by depreciation due to change in the art within the next 
decade, unless we are greatly mistaken in the signs of the times. 
In the Detroit plant we have no hesitation in predicting some 
further and perhaps radical changes in sub-stations before long. 
One present feature of the sub-station practice is unusual in the 
retention of steam engines to keep up the steam supply for the heat- 
ing system. It happens that the heating peak being in the morning, 
the heating sub-station can at that time take on extra electric load 
and help out on railway power by means of tie lines to other sub- 
stations. There are interesting possibilities in this combination of 
peak loads from different lines of business, but of its ultimate econ- 
omy we are not so certain. Local situations, however, often call 
for symptomatic treatment, rather than for the exhibition of specifics, 
so that in this case the net result under present conditions may be 
good. In this as in many similar cases, we rather wonder that an 
opportunity was not taken during the changes in the generating 
system to place the less advantageous part of the direct-current dis- 
tribution squarely upon an alternating-current basis, instead of per- 
petuating the mistakes of the days when people used alternating or 
direct-current methods on principle rather than on judgment. Vari- 
ous practical objections of dubious weight are adduced to explain 
this neglect of an opportunity to get rid of enormous losses in the 
feeders, but each year the improvements in the art increase the 
chance for thus bettering the service, and sooner or later it has got 
to come. There is no reason for fanatically clinging either to direct 
or to alternating current. Each has its uses, and that plant is best 
operated which takes prompt advantage of the good points of both. 
Every reorganization of service gives a new opportunity for striking 
a balance and should be utilized to the utmost. The recent work 
in Detroit has certainly been in the right direction and will lead to 


economy and improvement in the service. 


Tue Use or Iron 1n ALTERNATING=-CURRENT MEas- 
URING INSTRUMENTS. 


The recent inaugural address of Dr. W. E. Sumpner, as chair- 
man of the Local Section at Birmingham, England, of the Institu- 
tion of Electrical Engineers, sets forth the recent development of 
iron-clad alternating-current measuring instruments. It is well 
known that in direct-current measuring instruments the great sensi- 
tiveness and value of the D’Arsonval type lies in the permanent mag- 
netic field which supplies continuously and without loss of energy, 
the moving force upon the electric current passing through the 
suspended coil. If the permanent magnet be discarded, the equiva- 
lent magnetic field has to be developed by the measured current, at 
a considerable sacrifice either in sensibility or in power consumption. 
In alternating-current apparatus, a permanent magnet may not be 
used, since the moving force would be in opposite directions in 
rapid succession. The absence of the powerful magnetic field leaves 
the alternating-current instruments weak and insensitive for a 
given resistance or loss of power. It is shown in the address of Dr. 
Sumpner that there are no ordinary alternating-current instruments 
which possesses anything like the sensibility of the ordinary D’Arson- 
val direct-current instruments. 


A partial return to the use of a permanent magnetic field has 
shown itself recently in alternating-current measuring instruments. 
In some cases, this is derived by the aid of laminated shunt field 
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magnets, which induce relatively powerful eddy currents in a sus- 
pended disc, while these eddy-currents, in their turn, are acted upon 
by the currents to be measured.. Another plan is to provide an al- 
ternating-current electromagnet with an air-gap within which swings 
the coil carrying the alternating current to be measured. A third 
plan involves the use of a rotating magnetic field supplied by alter- 
nating currents independent of the current to be measured. It 
seems quite likely that alternating-current electromagnetic-field ap- 
paratus may be developed in the near future that will compare fa- 
vorably with direct-current instruments for the measurements of 


current, pressure and power. 


Tue Use or Trees 1n Wirevess TELEGRAPHY. 

In our correspondence columns this week is a letter from Mr. 
J. M. Blake on the subject of Major Squier’s recently published 
experiments with trees as wireless telegraph antennz, and our later 
editorial comments thereon. Major Squier’s results were notable 
in the fact that the tree itself formed the aerial receiving conductor, 
either partly or wholly, so that in some of the experiments reported 
it was not necessary to climb the tree, or establish any connections 
therewith above the reach of the observer. Mr. Blake’s method, 
as we understand his letter, is to take a wire, not necessarily in- 
sulated, and hang it in a loop between the tops of two large trees 
situated at a suitable distance apart. The bottom of the loop rests 
on or near the ground. In this way two adjacent antenne are 
formed, side by side, and not far apart, but electrically connected 
at their bases. It would seem that if two receiving antennz are 
placed one behind the other at a distance of half a wave length, their 
effect would be substantially equivalent to that of a single antenna 
with ground connection. The best wave length for the arrangement 
to be in tune would be four times the height of each antenna, so 
that for such waves the best distance between them would be twice 
the height of either. It seems also to follow from the theory of wave 
propagation, that if the vertical plane of the two antennz is per- 
pendicular to the direction of wave advance, in which case each 
wave front strikes them both simultaneously, there would, by sym- 
metry, be no resulting effect upon a wave detector situated midway 
along the wire connecting them. 

By selecting a number of pairs of antenne arranged at different 
diameters of a circle, having the detector as center, it might be 
possible to orient the plane of the wave’s advance, the diametric 
pair which gave the strongest signals being the direction of the 
wave, and the pair which gave the weakest signals being perpen- 
dicular thereto. Even then it would be impossible to say which way 
along the determined direction the waves might be coming, i. e., if 
the direction of the waves’ advance was north and south, whether 
from north to south, or from south to north. If, however, the re- 
ceiving station was by the seashore, this question would not be 
likely to arise, with ships the only sources of communication. The 
possibility is thus suggested of using the two masts of a steamer as 
a pair of antenne and orienting a distant signalling vessel beyond 
the visible horizon by swinging the steamer until the signals became 
weakest and strongest. On a wooden ship with wooden masts, 
hempen shrouds and cordage, such a plan would seem likely to pro- 
duce useful results; but in steel ships, with steel masts, steel shrouds 
and steel funnels, it is doubtful whether any useful results could be 
secured. Since the total electromotive force in the front of a wire- 
less telegraph wave, as measured from the ground to the top of the 
receiving mast, must be only a fraction of a volt in long-distance 
wireless telegraphy, high insulation of the receiving mast wire does 


not seem necessary, and probably hence the success of Mr. Blake’s 
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bare wire antenne hung from tree tops. For transmitting, of course, 
high voltages and high insulation of the wires are required. Mr. 
Blake’s speculation as to the location of the station from which he 
received his signals is interesting, as being typical of wireless teleg- 
raphy. In wire telegraphy, when a number of stations are connected 
in series on one wire, it is sometimes a question as to the identity 
of the particular station that is sending; but there is, at least, a 
limit to the range of uncertainty. The sender must be on the wire. 
In wireless -telegraphy, in a crowded circumambient ether, it is 
sometimes a conundrum worthy of the powers of a Sherlock Holmes 
as to the identity and whereabouts of the sending station, when stray 


signals are caught in the receiver. 


CALIBRATION OF VOLTMETERS AND AMMETERS. 


If all ammeters and voltmeters of the D’Arsonval type were per- 
fectly calibrated at the outset, and were only subject by age to a 
variation of magnetic field intensity, affecting all parts of the scale 
in equal proportion, it would manifestly be sufficient to determine 
the age-error by a single observation at any suitable part of the 
scale, and if this observation showed that the instrument reading 
was, say, 2 per cent. in defect, then it might be inferred that any 
or all readings at other parts of the scale would similarly be 2 per 
cent. in defect. In practice, however, it is usual in checking the 
calibration of such instruments to take a series of ascending and de- 
scending readings at different points of the scale, not only to catch 
any errors that may have existed in the original scale calibration, 
but also to obtain a more reliable mean error of the instrument than 
a single comparison might afford. Mr. L. A. Freudenberger, in an 
article on page 302 describes a method of procedure which is very 
systematic, and which is particularly applicable to voltmeters of the 
double-scale type. A battery of storage cells has the e.m.f. of the 
individual cells measured on the low scale, and the successive volt- 
ages obtained by adding them in series is then measured on the high 
scale. This process enables the calibration of the scale to be checked, 
as far as concerns its correctness of proportionality, apart from the 
question of actual accuracy at any point. The latter question is 
decided by a special comparison test at some particular point or 


points of the scale. 





Assuming that the scale-errors as found by the first test and 
curve are small, the complete calibration curve may be substantially 
correctly found by rotating the first curve around the origin as a cen- 
ter, so as to pass through the selected point established by the second 
test. Of course, if the curve determined by the first test were 
markedly different from a straight line, this rotation of the curve 
might involve appreciable error. The method seems hardly so well 
adapted to the checking of ammeters as to the checking of volt- 
meters, because if each of 50 similar incandescent lamps, when 
tested in succession, takes just one ampere, the entire bank of 50 
lamps may be expected to absorb rather less than 50 amperes, unless 
an auxiliary voltmeter is used, as described in the article, for keeping 
the pressure constant at lamp terminals. The adjustment of the 
pressure by the auxiliary voltmeter may take the attention of an 
additional observer. This complication is not involved in the check- 
ing of a double-scale voltmeter. One advantage of the method 
is that when a number of ammeters and voltmeters are kept in con- 
stant use, the first test for the determination of scale error can be 
made once for all, and the curve of its results kept on file in such a 
manner that any single good observation with the instrument, in 
comparison with a standard, will determine the complete scale error 
at any time, so long as no accident happens to the apparatus such 


as might affect its scale differentially. 
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Traction Banquet of the Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers was held on Wednesday, February 8, at the grand ballroom of 
the Waldorf-Astoria, New York City, when over 350 members and 
guests assembled to celebrate the triumphs of electric traction, this 
being the feature of electrical work to which this annual affair was 
specifically devoted. Each year the Institute makes efforts to attain 
some original effect, and on this occasion the decorations were of 
a most elaborate and effective character. Through the generous 
co-operation and assistance of the New York Edison Company, 
the Dinner Committee was able, for the first time in the history of 
the banquet room occupied, to illuminate each table, so that the 
speakers’ table and some 50 others were decorated with tiny incan- 
descent lamps nestling in smilax and ferns. Theatre cables were 
run under the carpet to each table and then came up through indi- 
vidual cut-outs. All this work had to be done in a very few hours, 
and its success was extremely creditable to all concerned. The walls 
and boxes of the hall were also lavishly draped in smilax and other 
greenery, concealing Elblight cables, which carried festoons of 
about 1,000 incandescent lamps. These, added to the standard 
illumination of the room, presented a brilliant spectacle of great 
beauty and far beyond the ordinary. The room was also equipped 
with numerous Cooper Hewitt tubes placed around the boxes. These, 
of course, were not burning all the time, but were employed to 
secure photographs of the assemblage, a thing which has hitherto 
been practically impossible owing to the prohibition as to the 
use of flashlights. All this brilliant and successful work was done 
under the direction of Mr. Arthur Williams, the efficient chair- 
man of the committee on decorations, who enlisted the aid of 
the New York Edison Company, as well as that of Engineer Bing- 
ham, of the Waldorf. The famous major domo, “Oscar,” also lent 
his aid and advice, so that a perfect and most beautiful result was 
achieved. A noteworthy feature was that the light from about 15 
Cooper Hewitt tubes when the photograph was taken blended ad- 
mirably with the regular and special illumination, and the agreeable 
effect was the subject of general comment. When the ice creams 
were brought in the procession of electrically-illuminated models was 
headed by a spectacular Goddess of Electricity with an electric light 
in her hand, standing on a sphere all ablaze with Teslaic streamers 
of St. Elmo fires. This also aroused great enthusiasm. The menu 
was rolled, bearing on the cover Oliver Wendell Holmes’ Witch 
of the Broomstick train, the “string tied to her toe” being fine in- 
sulated wire, to which a real little magnet was attached. The sorbet 
box was in the shape of the badge of the Institute, which in magnified 
form was embossed on top. On the outside of the menu part of the 
Holmes poem was quoted, being printed in gold relief, while the 
witch’s broom was outlined in scintillating flashes. President Lieb, 
in his salutatory, quoted other appropriate parts of this happy bit 
of verse, which seemed quite new to many in the audience. Indeed, 
it is to be found only in the latest editions of the poet’s works. 

A large and distinguished gathering assembled in the Astor Gal- 
lery, where a reception was held prior to the dinner, and where were 
exhibited the Gilbert painting presented last year to the Institute by 
the British Institution of Electrical Engineers, and the Ferraris bust 
‘presented by the Royal Italian Industrial Museum of Turin. Both of 
these objects were greatly admired, and hopes were freely expressed 
that the Institute would soon be able to occupy its new quarters in the 
United Engineering Building and there display these, as well as 
its other artistic and literary treasures. 

At the speakers’ table were seated President Lieb, F. J. Sprague, 
General A. W. Greely, Leo Daft, H. H. Vreeland, Nikola Tesla, 
L. B. Stillwell, J. H. McGraw, E. W. Winter, W. J. Wilgus, 
F. D. Underwood, H. H. Westinghouse, C. F. Scott, Prof. F. B. 
Crocker, C. G. Curtis, Dr. S. S. Wheeler, Dr. A. R. Ledoux, James 
Gayley, Gen. Eugene Griffin, G. W. Stockly, C. A. Coffin, C. C. 
Schneider, Frank Hedley, Bion J. Arnold, John F, O’Rourke, W. G. 
Ross, H. Ward Leonard, E. A. Sperry, R. W. Pope. A large number 
of men equally well known in electric traction were scattered 
throughout the assemblage. Among these may be mentioned W. C. 
Kerr, J. G. White, E. B. Katte, C. O. Mailloux, W. C. Gotshall, 
M. G. Starrett, Oren Root, H. G. Stott, A. H. Armstrong, H. W. 
Blake, Harold Buttenheim, S. Sheldon, G. H. Condict, H. Mcl. 
Harding, Oscar T. Crosby, P. G. Gossler, J. H. Hallberg, H. A. 
Lardner, C. Blizard, R. McA. Lloyd, R. Lundell, J. R. Lovejoy, 
F. A. Pattison, Henry Sanderson, G. F. Sever, A. R. Warren, C. G. 
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Young, C. H. Wilmerding, J. Van Vleck, F. R. Upton, A. H. Stanley, 
W. F. White, N. F. Brady, T. E. Murray, W. E. Goldsborough, 
N. H. Heft and A. V. Abbott. 

Before the speaking of the evening began, the Cooper Hewitt pho- 
tograph was taken, and another original feature was then presented, 
namely, an exhibition by the American Mutoscope & Biograph Com- 
pany of work connected with the development of electric traction. 
First of all, came a series of views in one of the great American 
electrical factories, showing the construction of electric railway 
generators and motors. This was followed by two excellent pictures 
of the new Subway in New York—one of them on the Manhattan 
Viaduct and the other at one of the tunnel stations. These were 
followed by a fine series of pictures showing the new General Elec- 
tric locomotive going through its paces alone and in competition with 
steam locomotives on the New York Central track near Schenectady. 
This excellent series of moving pictures elicited the warmest enthu- 
siasm of the whole gathering. 

The first set of views showed the construction of electric railway 
generators and motors in the Westinghouse shops at Pittsburg. 
These were most realistic, and elicited hearty applause. Then came 
the Subway views. One was taken early in its history of operation, 
and showed Mr. John B. McDonald and party at the Bleecker Street 
Station. The second was taken on Sunday last on the Viaduct, 
and was wonderfully good, as the trains were seen emerging from 
the tunnel and entering it again. The set of New York Central 
views were secured within the last few months and were remarkable 
for their vividness and sharpness. As a matter of fact, the steam 
locomotive, with its smoke and trailing clouds, was more spectacular 
than the electric without any such frills and fumes, but it was evi- 
dent where the sympathies of the audience lay. 

The salutatory address on behalf of the Institute was delivered 
by President John W. Lieb, Jr. He was followed by Mr. Frank 
Julian Sprague, who spoke on the topic, “The Art and the Men.” 
Mr. Leo Daft then spoke to the toast of “these twenty years” and 
was followed by President Vreeland, of the New York City Railway 
Company, whose subject was “The Broomstick Train.” Mr. L. B. 
Stillwell, electrical director of the Interborough Railway, then spoke 
with regard to “Traction Above Ground and Under,” and he was 
followed by Brigadier-General A. W. Greely, chief signal officer 
U. S. A., with a speech on the “Other Uses of Electricity.” The 
toastmaster was Mr. T. C. Martin. From first to last the arrange- 
ments for this admirable and interesting affair were carried out with 
great efficiency and success, and considerable credit is due the 
Dinner Committee, which consisted of Messrs. F. C. Bates, H. W. 
Blake, P. G. Gossler, W. C. Gotshall, E. B. Katte, Charles W. 
Price, Calvin W. Rice, L. B. Stillwell, H. G. Stott, Arthur Williams, 
W. A. Pearson and W. L. Conwell. 





Lectures at the Brooklyn Polytechnic. 





On February 6 Mr. W. S. Barstow gave the fifth lecture at the 
Brooklyn Polytechnic Institute in his course on central station 
practice, discussing the subject of switchboards. He took up in 
detail the advantages and disadvantages of slate and marble boards, 
the location of the board and the methods of laying out cables to 
and from the same. He gave also some very interesting details of 
the special apparatus which has been developed during the last few 
years, such as automatic circuit-breakers, synchroscopes, oil switches, 
etc. At the conclusion of the lecture, Prof. Barstow gave out four 
questions, each covering the layout of switchboards for a number 
of standard alternating-current and direct-current machines with 
outgoing feeders. 

The next evening Mr. Thomas D. Lockwood, the well-known 
telephone expert, spoke on the telephone, its history and principles, 
this being the first in his course of eight lectures on “Telephony, 
Telegraphy and Patent Practice.” Mr. Lockwood’s lecture was of 
a most interesting character, especially as it was interspersed with 
many witty but appropriate stories. He exhibited the first model 
of the Bell telephone and also models of later types, and gave in 
this connection a great deal of interesting history about Bell and 
the considerations that led him to take up telephony. Four sub- 
jects relating to important features of the telephone were given to 
the students for theses. 
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A. I. E. E.,Chicago Meeting. 


A Chicago meeting of the American Institute of Electrical Engi- 
neers was held in the rooms of the Western Society of Engineers 
in the Monadnock Block, Chicago, IIl., Tuesday evening, January 
31. Mr. John D. Nies,read a paper on “The Metering of Polyphase 
Currents.” At the outset Mr. Nies stated that the object of the 
paper was to point out some of the inaccuracies involved in the 
customary methods of metering polyphase systems. He took up 
in succession the errors due to induction and phase displacement in 
the current and voltage transformers; to installing the meter where 
it would be affected by stray fields; to the drop in the common 
return when one is used to connect the meter to the transformer ; 
to the phase displacement in the shunt field of the meter, and to 
changes in the meter due to the temperature variations. Mr. Nies 
brought out the fact that although the great majority of alternat- 
ing-current meters are on single-phase circuits, the amount of power 
to be metered, where it is necessary to meter polyphase current, is 
usually such that a small percentage of error introduces a large 
loss in money value of current. 

Referring to the errors due to the pressure transformers of watt- 
meters, he stated that a 200-watt transformer built for 10,000-volt 
primary and 100-volt secondary would have about 10,000 ohms im- 
pedance. At full load this would cause a drop of 2 per cent. in 
the primary. This, however, must be subtracted as a vector and 
the error as reduced would then be about 1.6 per cent. 

Another source of error from pressure transformers is the fact 
that the phase displacement between primary and secondary is not 
180°, and therefore the meter registers on a false power factor. 
In the current transformer of the wattmeter an error is introduced 
by reason of the fact that not all the primary current is transformed, 
part of it being diverted, magnetizing the core. There are con- 
sequently two errors introduced; one due to the lessened quantity 
of the secondary current, the other to the difference between its 
phase and that of the primary. 

Another source of error in transformers is sometimes brought 
about by installing them in positions where they may be affected by 
stray fields due to strong currents in the neighboring conductors. 
Concerning the errors due to a common return, Mr. Nies stated 
that it was the usual practice to provide pressure and current to 
the wattmeters by means of one common return. The drop in this 
return is a source of error tending to make the meter run more 
slowly. No. 12 B. & S. wire, 100 ft. long, when carrying a current 
of 5 amp., the meter operating on a non-induction load, will intro- 
duce an error of about .8 per cent. Variations of temperature 
act on the meter in several ways. A change in the shunt phase is 
produced through variations of resistance of the disc and of the 
lagging coil. Temperature changes also produce alterations of the 
magnetic constants of the iron core; of the resistance of the shunt 
circuits, and of the strength of the retarding magnets, all of which 
introduce errors. However, some of these counterbalance others 
so that the total effect on the meter is probably small. 

Concerning the different methods of applying induction meters 
to the measurement of polyphase power, the first method considered 
was that employing a single-phase meter in connection with a star 
box, the meter pressure coil consisting of one arm of the box. This 
method has the objection that it is difficult to make the impedances 
balance perfectly and to restore the balance after it has been dis- 
turbed. The measurement of power, moreover, is not accurate 
unless the load is perfectly balanced. The two-watt meter method, 
where two single-phase meters are employed, gives results theoreti- 
cally correct with balanced or unbalanced loads, but it has the prac- 
tical disadvantage that when installed on circuits where the average 
power factor is low unbalanced conditions of the load cause one 
meter to work on the low-load end of the calibration curve, while 
the other is operating at full load. 

Any meter provided with a friction-compensating device is not 
adapted to a circuit in which the power factor goes below 50 per 
cent. As the meter must then run backward, the friction device 
retards its motion. 

A method of avoiding many of the objections to the two separately 
installed meters is to combine them so that both moving elements 
are attached to one shaft. With this arrangement the error due 
to phase displacement of the shunt is not lessened, but as the speed 
of the meter is the average of the two separate ones, the operation 
of each of the moving elements is brought to a better point on the 
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calibration curve. The difficulty of calibration, however, is much 
increased as the final corrections must be made in the current coils 
instead of by adjusting the magnets. 

Mr. Nies suggested that a better plan than any of the preceding 
was to employ three separate single-phase meters. The summation 
of the three readings then gives the true power on either balanced 
or unbalanced circuits. Other advantages are the fact that the diffi- 
culty of calibration is decreased, and that the meters serve as a 
constant check on each other as to accuracy. The only disadvantage 
of the method is that it requires the presence of a neutral conductor 
and therefore is not available for ordinary three-wire service. But 
in systems using pressure transformers the secondary transformers 
may be connected in star and a neutral obtained. 

In conclusion, Mr. Nies stated that the use of two separate meters 
for measuring polyphase power was not entirely satisfactory, and 
that the use of the polyphase meter was much better. Where the 
highest degree of accuracy was desired, however, three separate 
single-phase meters should be employed. 

Mr. T. P. Cox, of the General Electric Compay, in discussing the 
paper, stated that in calibration it was necessary to balance one 
error against another. In 99 cases out of 100 the meter recorded 
less than the actual amount. Concerning the employment of three 
meters, he said the principal advantage of this arrangement was 
the automatic check on the accuracy of the meters. He also called 
attegtion to the fact that while the percentage error on light load 
might be very great, due to the fact that the erroneous measure- 
ment was made on a light load, the actual error in the totals was 
comparatively small. Mr. Cox emphasized the point that care 
should be exercised in placing meters and their transformers where 
they would not be effected by stray fields. 

At the conclusion of the discussion of Mr. Nies’s paper, Mr. E. B. 
Clark, of the Illinois Steel Company, gave an abstract of the paper 
by I. E. Moultrop, entitled “Modern Central Station Design,” pre- 
sented at the New York meeting January 27. Mr. Clark objected 
to the method of lighting the engine room as described in Mr. 
Moultrop’s paper, stating that because of the trouble in keeping 
skylights clean and water-tight, he preferred side lighting. Mr. 
Junkersfeld stated that in the design of the station referred to in 
Mr. Moultrop’s paper the skylights were necessary because adjacent 
buildings prohibited side lighting. Mr. Junkersfeld expressed the 
opinion that in stations where the load factor was low there was a 
possibility of installing some of the machinery with too high un 
efficiency. 

The decrease in the fixed charges resulting from installing less 
efficient apparatus in that portion of the station intended to carry 
only the peak load, might sometimes be greater than the increase 
in operating expenses due to the lessened economy. 

The paper by J. E. Noeggerath on “Acyclic Dynamos” was ab- 
stracted by Mr. H. R. King, of the Western Electric Company. 
the paper was ably discussed by Mr. H. H. Waite, of the Western 
Electric Company. 

The next meeting of the Chicago branch was announced for 
February 28, at which time Mr. John M. Humiston will present 
“Some Notes on the Maintenance of Underground Structures,” and 
Mr. E. B. Clark will present a short paper, “The Use of Concrete 
in Central Station Design.” 
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New York Electrical Society. 





The 248th meeting of the society will be held at the assembly room 
of the Metropolitan Street Railway Association, 761 Seventh Avenue, 
New York, Wednesday evening, February 15. Mr. Herbert H. 
Vreeland, president of the New York City Railway Company, will 
address the society on “Electric Railway Operation in a Great City.” 

Mr. Vreeland will discuss the development of electric railways in 
crowded municipalities, with especial reference to the relation of 
the problems of electrical engineers to the business of operation. He 
will show precisely what the ends are that the manufacturing engi- 
neer must conserve in the construction of a machine which low- 
salaried men must always be capable of handling. He will describe 
in detail the organization of a great railway company in a thickly 
populated community and the relations of its various departments 
and the consequently varied points of view which the electrical en- 
gineer must have in mind in dealing with his particular subject. 
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New York State Electrical Contractors’ 
Association. . 





The Electrical Contractors’ Association of New York State held 
its seventh annual meeting at Troy, N. Y., January 17. The meet- 
ing was one of the most successful ever held by the State associa- 
tion, both as to attendance and the amount of work transacted. The 
board of directors met at the Chamber of Commerce rooms at 9 
o'clock a.m. The regular meeting of the association was held in the 
same place at 10.30 a.m. with the following members in attendance: 

Julius C. Sterns, J. C. Sterns & Co., Buffalo; J. D. Robertson, 
Robertson Electrical Construction Company, Buffalo; H. I. Sackett, 
Buffalo; F. H. Williams, F. P. Little Electrical Company, Buffalo; 
Emmett Fleming, secretary Buffalo Local Association, Buffalo; 
Marshall L. Barnes, Barnes & Payton, Troy; F. W. Newman, Al- 
bany District Telegraph Company, Albany; Morton H. Havens, Jr., 
Albany; K. C. Radcliffe, Hudson Valley Electrical Supply Com- 
pany, Watervliet; Harvey R. Collins, Mechanicsville; J. W. Wright, 
J. W. Wright Co., Sandy Hill; Frank L. Frost, Frost & Sheldon, 
Albany; A. G. Sheldon, Frost & Sheldon, Albany; E. G. Bernard, 
E. G. Bernard & Co., Troy; C. E. Hindsill, Troy Electrical Com- 
pany, Troy; James F. Burns, Schenectady; Mr. Hughes, Central- 
Hudson Construction Company, Poughkeepsie; A. L. Payton, Barnes 
& Payton, Troy; A. E. Clute, Clute Brothers, Cohoes; W. H. Mor- 
ton, Johnson & Morton, Utica; G. C. Brayton, Brayton & Hooks, 
Utica; L. M. Blanding, Binghamton Electrical Construction Com- 
pany, Binghamton; A. Stewart, Stewart & Bergen, Fort Plain; 
James R. Strong, Tucker Electric Construction Company, New 
York; A. J. Martin, Commercial Construction Company, New York; 
Robert Lawrence, Edwards & Co., New York; J. C. Hatzel, Hatzel 
& Buehler, New York; George William Russell, Jr., Russell & Co., 
New York; E. A. Kuefer, Construction Department, Western Elec- 
tric Company, New York; Rudolph Schmidt, Rudolph Schmidt 
& Co., Rochester; Morris J. Almstead, Almstead Electric Company, 
Rochester; Clarence Wheeler, Wheeler-Green Electric Company, 
Rochester ; Harvey Smith, Wheeler-Green Electric Company, Roch- 
ester; Fred Fish, Fish & Horton Co., Rochester; James S. Hilton, 
Rogers & Hilton, Syracuse. 

Mayor Hogan, of Troy, gave the members of the association and 
their guests a very cordial welcome, which was responded to by 
State Vice-President James R. Strong, of New York. The session 
lasted until 12 o’clock, when the members were joined by the fol- 
lowing guests and proceeded to the works of the E. G. Bernard 
Company, on Sixth Avenue: 

The following representatives of allied bodies were also in attend- 
ance: Mr. W. H. Morton, secretary National Electrical Contractors’ 
Association, Utica, N. Y.; Mr. J. P. Coghlin, third vice-president 
National Electrical Contractors’ Association, Worcester, Mass.; Mr. 
George M. Chapman, director for State of Connecticut National 
Electrical Contractors’ Association, Waterbury, Conn.; Alex. Hen- 
derson, Sprague Electric Company, New York; Avery P. Eckert, 
assistant treasurer Safety Insulated Wire & Cable Company, New 
York; C. E. Corrigan, Osburn Flexible Conduit Company, New 
York; Arthur Dunlop, the Barnard Company, New York; H. C. 
Owen, Western Electric Company, New York; V. C. Gilpin, De 
Veau Telephone Manufacturing Company, New York; George W. 
Swan, Roebling’s Sons Company, New York; Thomas H. Bibber, 
American Circular Loom Company, Boston, Mass.; James E. Wil- 
son, Stuart-Howland Company, Boston, Mass.; J. C. Moulton, New 
York; H. P. Kimball, Standard Underground Cable Company, New 
York; C. Wiesblatt, Standard Underground Cable Company, New 
York; J. C. MacDowell, Manhattan Electrical Supply Company, 
New York; A. M. Little, Pass & Seymour, Syracuse. 

Mr. Bernard and his corps of assistants had ready a fine collation 
—especially drinkables—and the flashes of electricity while lighting 
Havana cigars were very frequent. 

After luncheon at the Fifth Avenue Hotel the association and 
their guests were, by special invitation, given the privilege of an 
inspection of the works of Cluett, Peabody & Co., the manufacturers 
of collars, cuffs and shirts. 

The official headquarters were at Troy’s new hotel, The Rensse- 
laer, and the closing session was held there at 2.30 p.m. A large 
amount of business was transacted at this session and the following 
officers were elected for 1905: President, Mr. Marshall L. Barnes, 
Troy; vice-president, Mr. James R. Strong, New York; treasurer, 
Mr. Julius C. Stern, Buffalo; secretary, Mr. Fred Fish, Rochester. 
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New York State directors of National Electrical Contractors’ Asso- 
ciation—Mr. James R. Strong, New York; Mr. Marshall L. Barnes, 
Troy; Mr. James S. Hilton, Syracuse. 

At The Hotel Rensselaer at 8.30 p.m. was served the annual ban- 
quet, at which toasts were responded to by Third National Vice- 
President J. P. Coghlin, of Worcester, Mass. 5 ex-State President 
Rudolph Schmidt, of Rochester; State Vice-President James R. 
Strong, of New York; Mr. F. W. Newman, of Albany; Mr. Thomas 
H. Bibber, of Boston, Mass.; Mr. C. E. Corrigan, of New York; 
Dr. William W. Campaigne, of Green Island, and Mr. Samuel E. 
Hutton, secretary of the Troy Chamber of Commerce. 


—— 
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Pacific Coast Water Powers for Electrical 
Operation of Railroads. 





“The Use of Pacific Coast Water Powers in the Electric Opera- 
tion of Railroads” was the title of a comprehensive and very inter- 
esting paper read before the Pacific Coast Railway Club on January 
21 in San Francisco by Mr. Robert McF. Doble, consulting engineer 
of the Abner Doble Company, of San Francisco. It was well illus- 
trated with stereopticon views and diagrams of steam locomotives, 
electric cars and locomotives, track and rolling stock of California 
roads, hydro-electric plants, and a state map showing the location of 
power plants and transmission lines. Attention was called to the 
widespread consideration that is being given to the application of 
electricity as motive power to replace steam locomotives on rail- 
roads, reference being made to the large undertakings of this nature 
now being carried out by the New York Central and the Pennsyl- 
vania Railroad Companies. 

The advantages of electric traction over steam for the operation 
of railroads were considered under three heads, viz.: (1) Those 
appealing to the passenger and resulting in an increase of traffic; 
(2) those pertaining to the centralization of power, and (3) the 
economies in first cost, maintenance and operating expenses. Under 
the advantages to the passenger was mentioned the freedom from 
dirt and smoke, the universal cleanliness and the better ventilation 
and lighting of electric cars. Reference was made to the possi- 
bility of obtaining higher average and maximum speeds with electric 
operation and to the greater tractive effoft resulting from the in- 
creased weight on the driving wheels. 

Under the advantages of a central power station, the author spoke 
of the present-day limitations of the steam station and of the self- 
evident possibilities of obtaining power from hydro-electric plants. 
Particular reference was made to the conditions on the Pacific Coast, 
where available water powers are distributed at frequent intervals all 
the way from Southern California up into British Columbia. While 
only a very small number of these water powers have been developed, 
even with the stations now operating and the transmission systems 
now carrying power throughout the central portion of the State, 
the conditions would seem to make profitable the operation of at 
least some of the railroads by electricity. It was stated that the 
capacity of the steam locomotive has to be that of the maximum 
effort required. from it, even though that effort be for a very short 
time, while on the other hand the load on the power station is only 
the sum of the loads on the different motors, which will average 
much less than the sum of their maximum powers. This materially 
reduces the cost of operating, especially with the conditions found 
on the Pacific Coast, where several power plants can feed into one 
network and supplement the power of each other. The possibility 
of recovering energy lost in braking was also referred to, the example 
of several European railways being cited to emphasize the fact that 
this has been practically accomplished. In such a system of distri- 
bution as is possible in California, considerable power might be 
generated by trains descending mountain divisions and thus fed 
back and utilized in the distribution network. 

Under the third heading reference was made to the saving in the 
cost and maintenance of track, the possible increase in capacity of 
existing railroads, the saving of time and labor in the operation of 
an electric locomotive, its characteristic simplicity and the rapidity 
with which repairs can be made. The power which can be obtained 
from steam locomotives is rapidly approaching its limit, while the 
development of the electric locomotive has apparently only begun. 
The relative reliability of the steam and electric was held to be 
in favor of the latter, especially in consideration of the local con- 
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ditions in California, where a number of water power plants feeding 
into the same distribution system make exceedingly remote the pos- 
sibility of breakdown of anything more than an individual locomo- 
tive, and the chances for that were only half those for the steam 
locomotive. 

For comparison, Mr. Doble next considered briefly some of the 
typical modern steam locomotives such as those of the Southern 
Pacific Company, the four-cylinder balanced compound, 3,000 type 
of the New York Central, and the large Mallet articulated compound 
built for the Baltimore & Ohio Railroad. 

After some general observations on the development of electric 
traction with special reference to its growth in California, the author 
took up the discussion of several different types of electric loco- 
motives using direct current, particular mention being made of those 
built for the Baltimore & Ohio and the New York Central Railroads. 
The “6000” New York Central electric locomotive was described 
in detail, attention being called to its interesting electrical features 
and to its remarkable power and speed qualities as developed in the 
recent tests. Comparisons were also made between the electric and 
the heaviest Atlantic type steam locomotive of the New York Cen- 
tral, with particular reference to the increased drawbar pull per 
pound of weight of the former. The advantages of the multiple- 
unit direct-current system were next treated, mention being made of 
some of the typical and well-known installations in the Eastern States 
as well as of the Key Route and North Shore Railroads, in the vi- 
cinity of San Francisco. 

Under alternating-current polyphase systems, Mr. Doble discussed 
the progress which had been made along that line in Europe and de- 
scribed the Valtellina, Jungfrau and Burgdorf-Thun systems. Men- 
tion was also made of the remarkable Berlin-Zossen high-speed 
trials. Single-phase systems were next taken up, attention being 
called to the pioneer work of B. J. Arnold, the General Electric and 
Westinghouse systems and their special features and the system 
designed by J. H. Hallberg. 

Turning to the achievements of electric traction in California, 
particular reference was made to the Los Angeles and Redondo 
Railway, the Pacific Electric Railway, of Los Angeles, and the 
North Shore and Key Route systems, of San Francisco. The North 
Shore Railroad is of special interest by reason of its being the first 
and only third-rail line in California and because of its being oper- 
ated from a sub-station which is the terminus of one of the longest 
transmission lines in the country. The Alto station referred to is 
180 miles from the hydro-electric plant at Colgate and 250 miles 
from the new De Sabla power house. One of the features of the 
Key Route system which was given considerable attention was the 
Diamond trolley, which is successfully used on all of its trains. 
The possibilities of this collector for heavy railroad work were 
pointed out. 

As to projected electric lines on the Pacific Coast, reference was 
made to improvements which the Southern Pacific Company has 
under consideration for its suburban lines in Oakland, Berkeley 
and Alameda, to the rumored electrification of that company’s San 
Jose and Port Costa lines, and also to the possibility of operating 
its mountainous divisions by electricity. Mr. Doble concluded with 
some very interesting remarks on the leading hydro-electric power 
stations and transmission systems of California. The distinguishing 
characteristics of each plant were mentioned and special reference 
was made to the new De Sabla power house of the California Gas 
& Electric Corporation, where is now operating an 8,o00-hp tan- 
gential water wheel, the largest single water wheel ever constructed. 
This station regularly supplies power to San Francisco and other 
points over 300 miles distant. 


a —-@ —————$ 


Iowa Electrical Association Programme. 





The officers of the Iowa Electrical Association with commendable 
enterprise have completed arrangements for the next gathering, so 
that it is now possible to make announcement of a preliminary 
programme. The fifth annual convention will be held at the Julien 
House, Dubuque, Iowa, April 19 and 20, 1905. The programme in- 
cludes a paper by Mr. L. D. Mathes, of Dubuque, on “Methods of 
Obtaining New Business”; report of Committee on Street Lighting, 
by W. Harrison, of Osceola; report of Committee on Commercial 
Lighting, by J. A. Innes, of Eagle Grove; report of Committee on 
Commercial Power, by P. E, Bellamy, of Knoxville; paper on 
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“Boiler Room Economies,’ by H. F. Lankashire,.of Davenport ; 
paper on “Methods of Accounting,” by A. N. Zahm, of Mason City; 
paper by Prof. L. B. Spinney, of Iowa State College, “Ames”; re- 
port of committee on Hot Water Heating, by D. F. McGee, of Red 
Oak; report of Committee on Steam Heating, by J. L. Springfield, 
of Ottumwa; report of Committee on Meter Data, by A. W. Reavy, 
of Davenport; paper on "Steam Turbines,” by W. E. Boileau, of 
Dubuque; report of Committee on Facts and Factors, by Austin 
Burt, of Waterloo; paper on “Association Matters,” by George S. 
Carson, of Iowa City. 
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A 50,000-Horse-power Plant on the Missis- 
sippi. 





A plan is being formulated for the construction of a 50,000-hp 
hydro-electric plant at Keokuk, Iowa, by the erection of a 35-ft. 
dam across the Mississippi River at that point. Lyman E. Cooley, 
of Chicago, former Governor Irwin and others recently appeared 
before the Interstate Commerce Committee and presented the gen- 
eral features of the undertaking. Assurances are had from capi- 
talists that money for the construction of the plant will be forth- 
coming as soon as a permit is secured from Congress. 

The undertaking will require an investment of approximately 
$6,000,000. A dam 4,000 to 5,000 ft. long and 35 ft. high will be 
constructed. A lock permitting the passage of boats 550 ft. long 
will be built. The turbine power plants will probably be located 
on either side of the river. It is said that the cost of construction 
will be about $100 per horse-power, and that the maintenance ex- 
penses will be from $10 to $15 per year. The Federal Government 
is to have complete control of the dam in return for the privilege 
of perpetual use of the water power developed. 
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How Municipal Plant Lighting Is Figured. 





An extraordinary but typical example of the manner in which 
municipal electric lighting economies was afforded last week in 
New York City, when some of the newspapers came out with the 
statement that the bridge officials had given out figures showing 
that the are lighting on the Brooklyn Bridge, everything included, 
cost only $58 a year per arc from the service of the bridge plant. 
This preposterous statement was commented on with approval, 
but naturally arrested attention. The bridge authorities denied at 
once responsibility for any such crazy data and Mr. Arthur Wil- 
liams, second vice-president of the National Electric Light Asso- 
ciation, issued at once some sharp and trenchant criticisms, all of 
which we are very glad to append: 

The statement appearing in the public press concerning the cost 
of electric lighting on the Brooklyn Bridge contains the almost 
characteristic error found in municipal bookkeeping of omitting all 
fixed charges, such as interest, depreciation, insurance and taxes, 
and further, in this instance, omits the cost of water, fuel, removal 
of ashes and labor in the boiler rooms. The entire sum allowed, i. e., 
$20,000, is $3,927 less than the bare cost of labor, which in the City 
Record of September 3, 1904, appears to be $23,937. Corrected, or 
partly so, the items of expense are as follows: 

Labor, $23,937; coal, $12,740; water, $1,500; carbons, $1,350; in- 
candescent lamps, $1,980; repairs, electrical plant, $2,000; repairs, 
electrical equipment on the bridge structure, $1,500; fixed charges 
upon an investment of not less than $100,000 for generating plants, 
original and those now in use, and the electrical equipment now in 
use, and the electrical equipment of the bridge, interest 4 per cent., 
$4,000; depreciation, 7 per cent., allowing 15 years of active life, 
$7,000; insurance, or its equivalent in the risks assumed by the city, 
fire and accident, the latter for the public and the employees, 1% 
per cent., $1,500; loss of taxes, 1% per cent. on half value, $750; 
total, $58,257. 

Thus it will be seen that each arc lamp is costing the city $168.94 
annually, and each incandescent lamp $29 annually, compared with 
$130 and $18 respectively, the price at which the local lighting com- 
panies are prepared to supply the bridges. 

In the service of this structure there are no underground or 
subway costs. According to a recent investigation of ex-Mayor 
Matthews, of Boston, underground supply of electric current in a 
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large city increases the cost approximately $40 for each lamp. Thus 
if the city were supplying lights upon the streets from a plant similar 
to that supplying the bridge, the cost would be in excess of $200 
annually, as compared with $146, the present price of the private 
companies. 

It has been stated that the system employed on the Brooklyn 
Bridge is superior to that of the New York Edison Company, and 
that owing to the kind of lamps used a large number were out during 
the night of the recent blizzard. Neither statement is correct; the 
two systems are alike, and on the night of the blizzard a city official, 
after making a personal tour over a large section of the city for the 
purpose of studying the lights, stated that he had not succeeded in 
finding a single lamp out of service. 


—— ——__ -—_ @—- — 





Electrical Engineers of the Times.—VI. 





D. B. RUSHMORE. 


David Barker Rushmore was born in 1873 and in 1894 was grad- 
uated from Swarthmore College with the degree of B.S., receiving 
at the same time a fellowship. While at Swarthmore he was editor- 
in-chief of the college annual in his junior year, and of the college 
monthly in his senior year. After leaving Swarthmore he spent 
a year at Sibley College, Cornell University, specializing in elec- 
trical engineering, and received the degree of M.E. from that in- 
stitution in 1895. After having been engaged three years in prac- 
tical work, the degree of C.E. was conferred by Swarthmore. 

During college vacations Mr. Rushmore, in order to gain prac- 
tical experience, had entered the shops of manufacturing companies, 
working for the Pond Machine Tool Company at Plainfield, N. J., 
and in the works of the Westinghouse Electric & Manufacturing 
Company at Newark, N. J. After graduation from Cornell he re- 
turned to the latter company and spent two years in testing and 
inspection work at the East Pittsburg plant. In 1897 he accepted 
the position of foreman of the testing room of the Royal Electric 

















D. B. RUSHMORE, 


Company, of Montreal, which company at the time had a connection 
with the Stanley Electric Manufacturing Company as its Canadian 
branch. Six years ago he joined the Stanley staff at Pittsfield, where 
he has since been variously employed on special work in the engi- 
neering department, in the laying out and calculation of high-tension 
transmission lines, and in the designing successively of lines of 
direct-current machinery, rotary converters and railway motors. 
As engineer of the designing department Mr. Rushmore has for the 
past two years been in charge of the mechanical and electrical 
design of all Stanley generator work. 

Mr. Rushmore has contributed to the Transactions of the Ameri- 
can Institute of Electrical Engineers a paper on the “Mechanical 
Construction of Revolving-Field Alternators,” and at the recent 
International Electrical Congress he presented a paper on the “Reg- 
ulation of Alternators,” which includes a valuable collection of test 
data. He has also contributed to the periodical technical press. 
Mr. Rushmore is a member of the American Institute of Electrical 
Engineers and honorary secretary of the Pittsfield branch of that 
body. He is also a member of the American Society of Mechanical 
Engineers, the American Electrochemical Society, and is on the 
board of managers of the Society of Engineers of Eastern New York. 
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**The Danger of Municipal Socialism” 





Even the “religious” press does not seem able to keep out of the 
campaign of misrepresentation that has been directed by certain 
political forces in New York City against the street lighting business 
of the New York Edison Company. Herewith is quoted a neat 
little specimen from the Outlook, in which the usual untrue state- 
ments about what Commissioner Monroe did are duly paraded. 
The Commissioner has never yet proved one iota of what the Out- 
look says he did: “The erection of a municipal lighting plant in 
New York City is now seriously contemplated. Indeed, the Mayor 
has advertised for bids, after having obtained from the city’s legal 
adviser the opinion that the erection and operation of such a plant 
are within the city’s power. This is the result of an experience with 
the lighting companies of New York, which was first publicly re- 
vealed by the last city administration under Mr. Low, and which 
has become a scandal under the administration of Mr. McClellan. 
Colonel Monroe, who was Mr. Low’s Commissioner of Water 
Supply, Gas and Electricity, ascertained and made public the extor- 
tionate prices which the city was paying for the light in its streets, 
parks and public buildings, and advocated the erection of a municipal 
lighting plant, as the only means of escaping the grasp of a mo- 
nopoly. The plan was killed with the help of Tammany Hall and 
Brooklyn Democratic organization men in the Legislature. Mr. 
Oakley, the Tammany successor to Colonel Monroe, last summer 
quietly made contracts with the lighting companies of great advant- 
age of the companies, and of scandalous disadvantage to the city. 
Public opinion, which had been educated by the attitude of the Low 
administration, fastened on these contracts with warm resentment. 
Conditions had passed endurance. Confusion and dissension in the 
Tammany administration followed. Mr. Grout, the Comptroller, 
first defended and then attacked the granting of these contracts. 
Mayor McClellan, who a few months ago signed the notorious Rem- 
sen Gas Bill, has now taken the position of a defender of the people; 
and a Tammany administration is apparently now about to under- 
take the cure of conditions which its own representatives have aggra- 
vated. The cry of Socialism has ceased to frighten people in this 
matter. The dog that once was given a bad name is now called 
in to drive away the burglars.” 

This is all very pretty, but not in any wise accurate, and consider- 
ing that the Comptroller of New York is refusing to pay for honest 
goods delivered under contract and long since consumed, the Outlook 
seems to be heartily engaged in supporting what in some situations 
in life would be called an intent to defraud. As for municipal 
socialism, it seems funny to see a journal whose tenets are those 
of independence and freedom from all state control and manage- 
ment, as well in religion as in other elements of progress, abandon- 
ing its platform and programme to assist in a “strike” of this noto- 
rious character, and applauding the sacrifice of all that the fore- 
fathers fought to maintain. 


——__——_ __—__ 
CURRENT NEWS AND NOTES, 

INDIANA ELECTRIC RAILWAY ASSOCIATION.—A meet- 
ing of the Indiana Electric Railway Association was held February 
g at Anderson, Ind. The programme included a paper by Mr. L. J. 
Schlesinger, superintendent of the Muncie, Ft. Wayne & Hartéord 
Railway Company, on “Interurban Passenger Traffic,” and a visit 
to the power house of the Indianapolis Union Traction Company. 
This company also ran a special train from Indianapolis for the asso- 


ciation. 





TELEPHONY AND LIGHTING.—Public attention has been 
arrested by the fact that some of the independent telephone com- 
panies have taken up the electric lighting business. The most recent 
case is that of the Maryland Telephone Company, which bought 
a small electric light plant and secured permission to supply electric 
light throughout the city, and this has been followed by a proposi- 
tion by the Keystone Telephone Company, of Philadelphia, to sell 
its conduits to an electric light company, renting back the privilege 
of occupying a sufficient number of ducts for its own use. A some- 
what similar scheme is now proposed in Pittsburg, where the Pitts- 
burg & Allegheny Telephone Company has organized the Duquesne 
Electric Light Company and proposes to enter into competition in 
that field, and very recently the Niagara County Home Telephone 
Company, at Niagara Falls, has applied for a similar franchise. 
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ANOTHER MEXICAN CABLE.—The Mexican Cable Company 
is preparing to establish a new cable line between Galveston and 
Coalzacoalcos, Mexico. 


A SUBMARINE RECORD.—The Lake submarine boat Simon 
Lake X., in her final test in the James River on February 1, made a 
record for sumbergence. She filled her superstructure in nine and 
one-half minutes, the previous record, made by a French type, 
being fifteen minutes. She was then submerged to a depth of 
38 ft. and rose to the surface again in thirty seconds. The vessel’s 
speed was nine and one-half knots on the surface, eight and one-half 
with decks awash, and six knots when submerged. Commander 
Land, of the Argentine Republic Navy; Capt. Dechair, of the British 
Navy, and two other foreign officers were aboard during the tests. 
The boat has been sold to a foreign government and will soon be 
dismantled and shipped. 


RADIUM IN THERMAL SPRINGS.—Mz. J. I. Britain, United 
States Consul at Kehl, reports that it has been discovered recently 
that the slime or residuum from the thermal springs at the city of 
Baden-Baden, Germany, contains very powerful radium. Prof. H. 
Gertel, of Wolfenbiittel, Germany, says this radium is forty times 
more powerful than that found in the residuum of cold water springs 
or in mud baths. Previously the residuum from the water at Baden- 
Baden was considered worthless by the scientific world, and was 
discarded, but it is now carefully collected and sent to laboratories. 
For hundreds of years, in fact, since the time of the Roman occu- 
pancy, it has been held that this slime possessed healing qualities, 
but this view was regarded by scientists as a superstition. 


IOWA ELECTRICAL ASSOCIATION.—At a meeting of the 
executive committee of the Iowa Electrical Association, held at 
Dubuque January 25, the annual meeting of the association was 
fixed for April 19 and 20, the place of meeting to be Dubuque. The 
preliminary programme arranged includes committee reports on the 
following subjects: Street lighting data, commercial lighting data, 
commercial power data, hot water heating, steam heating, meter data, 
facts and factors. Among the papers to be presented are the fol- 
lowing: “Methods of Obtaining New Business,” by L. D. Mathes; 
“Boiler Room Economies,” by F. H. Lankashire; “Methods of Ac- 
counting,” by A. W. Zahm; “Steam Turbines,” by W. E. Boileau; 
“Association Matters,” by G. O. Carson. Prof. Spinney, of the Iowa 
State College, will also present a paper. The secretary of this 
thriving association is Mr. W. S. Porter, of Eldorado. 





UNION OF THERMO-ELECTRIC COUPLE.—Due to the fact 
that soft solder has a fusing point much below the desirable upper 
limit of the working range of thermo couples, and that the melting 
point of hard solder is above that of antimony or antimony alloy 
of which one component of the couple is usually made, great difficulty 
has been experienced in obtaining a permanent, non-oxidizable union 
between the two components. Mr. Albrecht Heil has discovered 
a new method of making a joint, for which a patent was issued 
January 31, 1905. For the two components of the couple are used 
antimony or an antimony alloy and a substance termed “constantin,” 
which means usually an alloy of 50 per cent. copper and 50 per cent. 
nickel, or an alloy of 58 per cent. copper, 41 per cent. nickel, and 1 
per cent. manganese, the fusing point of which is much higher than 
that of the antimony alloy. The constantin is heated to about the 
melting point of antimony, when a piece of antimony is rubbed over 
the constantin until an adhering lining of the antimony is formed 
thereon. Then the first component so lined is again heated and 
pressed against the second component, when the liquid antimony 
will remove any layer of oxide and will serve as a solder for uniting 
the two components. 

ECONOMIC PRODUCTION OF OSCILLATORY CUR- 
RENTS.—In the apparatus usually employed for producing oscilla- 
tory electric currents, all of the energy stored in the condenser is 
forced to cross the spark-gap first in one direction and then in the 
other, for each complete wave, causing considerable internal detri- 
mental loss at the spark-gap. Two inventions patented January 31, 
1905, by Peter Cooper Hewitt have for their common object to 
provide an auxiliary oscillator so arranged that the prime oscillator 
will transfer to it a large fraction of the energy of the prime dis- 
charge. The auxiliary oscillator has no spark-gap, its function 
heing to absorb the energy in such manner that it will oscillate per- 
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sistently in its own natural period. The greatest advantage is to 
be obtained with the auxiliary oscillator, when a vapor lamp in- 
terrupter is substituted for the spark-gap, in which case the oscillator 
may be excited by a single unidirectional discharge quite as effi- 
ciently as it would be by several oscillations. The principle of the 
arrangement of circuits as used by the inventor involves elastic 
absorption of the condenser discharge in an auxiliary part of the 
system, thereby decreasing the potential available at the terminals 
of the spark-gap, or equivalent discharge device, to such an extent 
that after the first spark the potential at that point will not again 
reach the critical value necessary to disrupt the dielectric. 


MARCONI’S BRIDE.—Advices from London of February 4 
say: “Mr. Marconi’s marriage to the Hon. Beatrice O’Brien is 
fixed for March 16, at St. George’s, Hanover Square. Marconi 
met his sweetheart a year ago when staying at Lord Dunraven’s 
house, near Limerick. She is a bright, comely, but somewhat rustic 
looking girl, fond of outdoor sports, and is also well read. She is 
a sister of the present Baron Inchiquin and a daughter of the four- 
teenth baron. The Inchiquin family, according to Burke, is de- 
scended from Brian Boroihme, through his third son, Dermot, King 
of Munster, in the twelfth century. From Dermot was descended 
Connor O’Bryen, King of Thomond, in 1628, whose son, Murrough 
O’Bryen, first Baron Inchiquin, surrendered his royalty to Henry 
VIII. of England. The family is to-day strongly anti-Nationalist 
The bride’s settlement is $4,000 a year. On the Saturday following 
the marriage the bride and bridegroom will sail for a six weeks’ 
stay in America, going on their return to Italy as guests of the 
King.” 


ELECTRICITY AT THE ISTHMUS.—The following note of 
interest is from the New York Tribune: “George E. Driscoll, 
arrived a few days ago from the canal zone in Panama. Mr. Dris- 
coll is an electrical engineer in the employ of the Panama Railroad 
Company, in charge of the electric plant at La Boca, in the Dis- 
trict of Ancon. He has been on the isthmus about a year, and is 
one of the five members of the Municipal Council of Ancon. “La 
Boca,” said Mr. Driscoll, “is the Pacific port at the mouth of the 
French canal, and is about three miles north of Panama City. It 
was the site of the machine shops established by the French canal 
builders, and has a present population of about 500. The steel pier 
and wharf completed by the railroad company at La Boca, in 1808, 
is about 1,500 ft. in length, and parallels the channel dredged from 
the mouth of the canal to the bay. While cargo must be lightered 
from vessels anchored in the bay off Panama, there is 27 ft. of 
water in the channel at the La Boca pier and, though the ship 
masters usually come in at high tide, there is a sufficient depth of 
water at all times for vessels drawing not more than 23 ft. The 
pier is equipped with steam and electric cranes, that are constantly 
busy loading or discharging cargo of outgoing and incoming vessels. 
Already the dock facilities are inadequate and their early extension 
is predicted.” 


A BROOKLYN SUBWAY.—At a meeting last week of the New 
York Board of Rapid Transit Commissioners a proposal was made 
on behalf of a number of capitalists to lease and operate a Gates 
Avenue Subway, providing a franchise be granted, for a fare of 
three cents. A. Stewart Walsh made the proposition and guaran- 
teed that the company should be organized and continued as an oper- 
ating company without a dollar of water in its stock. The proposed 
line would start from Flatbush Avenue and Fulton Street, where 
connections could be made with the Subway now building, and run 
through Gates Avenue to Broadway, and thence to East New York, 
ending at some point in the Brownsville district, probably Belmont 
Avenue. The plan for the extension was worked out by Peter A. 
Nostrand, a Brooklyn engineer, who estimated the cost of con- 
struction and equipment, ready for operation, at between seven and 
eight million dollars. The route, he said, would accommodate about 
one-third of all the inhabitants of the present Borough of Brooklyn. 
It would be through a thoroughly built-up district, serving actual 
residents in a district where there was scarcely a plot of vacant 
land. He thought that if a spur was built from this line down 
Broadway to the Williamsburg Bridge, and possibly extended fur- 
ther out toward Brownsville, it would make a perfect line for con- 
nection between the Williamsburg Bridge and Jamaica, if extension 
into Queens Borough should be deemed desirable. 
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BELGIUM TRAIN LIGHTING.—The Government Railway au- 
thorities of Belgium have for some time been engaged in their work- 
shops at a station in Verviers in building a locomotive equipped with 
a dynamo and accumulators for electric lighting through the whole 
train of several cars. The new cars intended for this experimental 
train will soon arrive at Verviers and the trial trip will be from 
Verviers to Brussels and return. 


GREAT TELEPHONE SERVICE.—During the blizzard last 
week, when other forms of communication were cut off or impaired, 
the New York Telephone Company did a tremendous business. The 
rush was the largest that the company has ever experienced. The 
service was quick and efficient. Many business men who live in the 
suburbs were unable to reach their homes and had to telephone to 
their families. Fifteen hundred operators were quartered for the 
night in various hotels of the city. 


ELECTRICITY IN SAN FRANCISCO.—Mr. William R. Hew- 
itt, chief of the Department of Electricity, of San Francisco, has filed 
with the Supervisors a statement of the business of his office for the 
half year ending January 1. The total expended was $54,750.92, and 
the fees collected amounted to $4,624.83. Inspections numbered 
6,035; plans approved, 561; electrical jobs approved, 2,110. The 
underground main conduit system in District No. 3 is finished, but 
36 laterals and underground sections of standards remain to be put in. 


AMPLIFICATION OF ELECTRICAL VARIATIONS.—In two 
patents granted January 31, 1905, to Mr. Peter Cooper Hewitt are de- 
scribed methods and means for obtaining amplification of electric 
variations by utilizing the property of a closed gas or vapor-carry- 
ing current which causes its resistance to vary inversely with the 
current carried by the vapor. It is desirable that the gas-filled tube 
lose a minimum amount of energy in light, hence the device may be 
made with a, comparatively short vapor path and having such cross 
section that, with the current normally traversing it, the gas may 
become but faintly luminous. By reason of the gaseous condition 
of the conducting medium the device responds instantly to potential 
changes without essential loss of energy. 


GOLD FROM SEA WATER.—The following dispatch from 
London recalls a similar exploitation in this country a few years 
ago by one Jernegan, who succeeded in finding plenty of gullible 
people ready to bite at his golden bait: “According to the Daily 
News, the long-sought solution has been found of the problem of 
extracting gold from sea water by a commercial and _ profitable 
method. The process, which is described as resembling that used 
in the mines of the Witwatersrand, was submitted to Prof. Ram- 
say, who has just reported on it in terms that leave no room for 
doubt of its success. One result of the report is that the shares 
of the syndicate owning the patent, lately of the value of $5, are 
now changing hands at $350.” The American company’s shares 
exhibited like gymnastics and finally died valueless when it was 
found that the sea would not give up its gold. 


“ELECTRICITY VS. GAS” is the title of an intensely interesting 
pamphlet which we noted a week or two ago as being just issued 
by the National Electric Light Association for the use of its mem- 
bers, who are threatened with Welsbach competition for street 
lighting. This paper was originally written by Mr. W. F. White 
for the 1900 meeting of the Ohio Electric Light Association. Mr. 
White has practically rewritten the paper and has brought it down 
to the present time by adding data collected recently from a I-rge 
number of cities and towns. The pamphlet is illustrated with repro- 
ductions from photographs, showing graphically the difference in 
street illumination by the two methods. The facts and arguments 
presented, as well as the author’s own incisive views and treatment 
of the points raised, give unusual value to this pamphlet. 


GERMAN ELECTRICAL INDUSTRIES.—Consul - General 
Guenther, of Frankfort, Germany, reports that the published state- 
ment of last year’s business operations of the Allgemeine Electrici- 
tats-Gesellschaft, of Berlin, shows a marked improvement. The 
gross profits were $2,484,482, against $1,662,192 in the preceding 
year. The number of employees was 27,487. The company declared 
a dividend of 9 per cent. on its share capital and carried large 


amounts over to reserve funds and to payments to directors and to 
benevolent endowment funds for employees. The company has a 
turbine manufacturing department, and has also established a de- 
partment for making automobiles which has already turned out a 
large number of autos for passenger and freight traffic. The busi- 
ness lookout is reported excellent, as the company has orders for a 
long time ahead at very remunerative prices. The report of this 
company may be accepted as an indication of a general improvement 
of Germany’s electrical industries. 


BERLIN-POTSDAM TROLLEY.—A cable dispatch from Berlin 
of January 28 says: “The Kaiser is “holding up” the building of a 
trolley line between the town and the station at Potsdam. His ob- 
jection to the line is purely sentimental. He objects to overhead 
trolley wires passing the Potsdam Palace in which Frederick the 
Great, the Kaiser’s military hero, was born. His Majesty thinks the 
wires will spoil the zsthetic view of the palace facade. Also there 
is in the middle of the road the stump of an ancient linden tree, 
under which Frederick the Great used to receive petitions from the 
townspeople. The Kaiser objects to the stump being removed to 
make way for the trolley. His Majesty wants the road to be built 
out of sight of the palace, regardless of the convenience of the towns- 
people. He offers to pay a share of the cost of concealing the line, 
letting Potsdam pay the remainder. Potsdam is poor and objects. 
The Kaiser insists. Potsdammers think it is too much to ask them 
to pay for the Kaiser’s sentimental interest in an ancient linden 
stump.” 


PARALLELING OF TURBINE-DRIVEN AJ.TERNATORS.— 
The difficulty encountered in the parallel operation of alternators 
driven by reciprocating engines, due to the interchange of current 
when the steam admissions are not simultaneous for all engines, 
has usually been overcome by so connecting the engines that their 
cranks will pass simultaneously through the dead points. With 
turbines, to which the working fluid is admitted in a series of puffs, 
the difficulty of parallel operation is somewhat less, but must exist 
to some extent according to a patent issued January 31, 1905, to 
C. A. Parsons and J. Swinburne, which describes a method for 
eliminating the trouble. The puffing valves of the separate turbines 
are operated from a suitably driven shaft in such a way that they 
open and close simultaneously, while the regulation of the amount 
of steam passed by each valve is also effected simultaneously, but 
by means independent of those used for securing simultaneity of 
the puffs. If a reciprocating engine is used in conjunction with 
the turbines then the shaft which drives the puffing valves must be 
driven from a part of the reciprocating engine in such a way that 
the maximum turning moments of the turbines and the reciprocating 
engines fall together. 


LIGHTING AT SOUTH NORWALK.—The municipal plant at 
South Norwalk, Conn., of which Mr. A. E. Winchester, an old 
central station manager, is the efficient superintendent, has presented 
a satisfactory report. Some time ago it went into commercial busi- 
ness to help out the street lighting. The total receipts of the works 
for lighting and power for the year 1904 were $27,652.97, and the 
total operating expenses covering repairs, interest, salary, fuel, sup- 
plies, etc., were $21,492.57. leaving a gross gain of $5,160.40, or an 
increase of $1,733.77 over the profits of the preceding year. During 
the past year the debt of the plant has been reduced to $68,500 by the 
payment of $3,000, and in addition to this $3,315.60, also of the plant’s 
surplus earnings, have been expended on new construction, largely 
for meters and extensions of the distributing system. The inventory 
shows that the plant’s assets represent $92,250.12, all told, and that 
the entire debt is $68,500, thus a balance to the good of $23,750.12 
is shown on the books. There are $42,500 in bonds outstanding 
against the plant, but of the $42,139.60 issue of notes, $16,139.60 have 
been paid off from its earnings during the six years since the com- 
mercial service was established as an adjunct to the plant, so that 
the notes still outstanding have been reduced to $26,000. On January 
I, 1904, there were 285 patrons of the city’s electric service, of which 
259 were consumers of light and 26 consumers of power. On Jan- 
uary I, 1905, the total is 360 patrons, of whom 318 are censumers 
of light and 42 consumers of power, a gain of 59 in lighting and 
16 in power, or a total gain of 75 for the year. A year ago the 
equivalent in 16-cp lamps connected to the city’s service was 5,030, 
while now the number is 6,300, a gain in one year of 1,270 lamps. 
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Central Station Work in Detroit.—II. 
(Concluded. ) 


THE DELRAY POWER STATION. 
HE great generating station at Delray, designated on the map as 
T Station G, is about four miles, measured as the transmission 
lines run, from the business center of Detroit. It is just out- 
side the city limits on the north bank of the Detroit River and adjoins 
historic Fort Wayne. It is in a village known as Delray, and to the 
west of it are various large industries. The Detroit Edison Company, 
the corporation owning and operating this plant, purchased.at the out- 
set a large tract of land at this point. This site was selected because 
of several advantages. Being on the river front, water for condensing 
is available, and by means of a moderate amount of railroad track, 
connection has been made with four different steam railroads enter- 
ing Detroit. At this distance from the center of the city, vacant 
land was abundant, so that there is plenty of opportunity not only 
to build a station which will supply all the needs of the company for 
many years to come, but to provide land for various other uses of 
the company. 

One of the main objects in securing so large a tract around the 
station, some 39 acres in all, was, however, to make it possible, if 
the company desired, to go into the salt manufacturing business. 
This land is underlaid with a bed of salt, and for many years the 
region has been the home of the salt industry. The manufacture 
of salt is carried on in this district by pumping brine to the surface 
from wells drilled at various places, and then evaporating this brine. 
When Michigan was covered with timber and sawmills were numer- 
ous, it was possible to obtain very cheap fuel for the evaporation of 
brine in “salt blocks,” as they are called. Recently, however, the 
price of fuel has kept down the business. In purchasing so much 
land the Detroit Edison Company had in view the possibility of 
drilling numerous salt wells on the property and using the heat from 
the exhaust steam at the power plant to evaporate the brine. By 
combining the manufacture of salt with the generation of electric 
current, it was thought that all day loads could be carried very eco- 
nomically because of the value of the by-product, exhaust steam. 
At the same time, it was planned to install condensers with the steam 
turbines because by so doing the capacity of the turbines is increased 
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tracks and buildings. Fig. 9, taken during construction, shows the 
steel structure and especially the coal pockets. The plant in reality 
consists of two buildings, one of which is the main power station, 
the other a pump house between the power station and the river, 
in which are housed the circulating pumps for the condensers and 
the pumps for the general water supply. The steam turbines are 
located in that end of the power house nearest the pump house and 
the river. Coal is brought in over the railroad track to a coal tower 
at that corner of the power house farthest from the river. In this 
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FIG. 8.—PLAN OF PROPERTY. 


tower coal is to be hoisted, crushed and screened, and finally con- 
veyed to the coal storage pockets over the boiler rooms. 

The main power station building, Figs. 10 and 11, comprises two 
boiler rooms separated by a fire wall and one turbine room adjoining 
the boiler rooms on the south. Each boiler room has two rows of 
boilers facing each other, each row being sufficient to supply one 
turbine. Each turbine is located approximately at the end of a row 
of boilers. 

There are at present installed three 3,000-kw, four-stage Curtis 
turbines, each of which is connected to a 12-pole, 3,000-kw, 60-cycle, 
4,600-volt, three-phase alternator. The speed of the turbo-generator 
is 600 r.p.m. The boiler pressure carried is 200 pounds per square 





Fic. 7.—View oF DELRAY STATION FROM EAsT. 


about 50 per cent., and in no other way could such a large reserve 
capacity be provided so cheaply. The condensing apparatus could 
be used at times of peak load, while the exhaust steam could be 
used by the salt blocks during light load. 

Owing to the uncertain nature of the salt market just now, the 
company has as yet not gone into the salt business, and the station 
is being operated condensing all the time, instead of only at peak 
loads as would be the case were salt being manufactured. A general 
view of the exterior of this plant and surroundings is shown in 
Fig. 7, while Fig. 8 is a plan of the property showing locations of 





inch. The steam is superheated 200°, which is an unusually high 
degree of superheat. These turbines are controlled by electric gov- 
ernors. The admission of steam to the turbine is through 12 poppet 
valves on each side controlled by magnets. Each magnet operates 
a small needle valve, which admits steam to a piston attached to a 
single poppet valve so as to open or close the valve, as the case may 
be. The function of the magnet is, therefore, simply to control the 
flow of steam to the valve pistons, the actual work of opening and 
closing being performed by the steam. Each, valve controls a steam 
opening or “nozzle,” and the variation of the number of nozzles in 
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action serves to govern the speed of the turbine. Between the first 
and second stages of the turbine is an automatic by-pass valve. This 
opens when the overload becomes so great that steam at a higher 
pressure is needed in the lower stages of the turbine. There is also 
a hand-operated by-pass between the second and third stages. 
Considerable interest attaches to the step bearing which is used 
to take the weight of the revolving shaft with the field magnets and 
turbine runners. The clearance between runners and fixed vanes 









FIG. 9.—FRAMEWORK OF COAL POCKETS. 


on these turbines has been made somewhat larger than on the earlier 
turbines, as it has been found that a little more clearance does not 
interfere with efficiency as was anticipated. The result is that there 
is not the trouble with adjusting the step bearing to avoid the rub- 
bing that was experienced with some of the earlier large turbines. 
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any increase in the thickness of this sheet would require such a 
great increase in the volume of water flowing as to waste all the 
pressure in the throttled inlet and leave no pressure to raise the step. 
The water overflows into the exhaust chamber of the turbine. As 
the water takes the: weight of the revolving shaft, it only remains 
to guide the shaft at the bottom, so that it will stay in proper align- 
ment. This is done in the water-cooled step bearings by means of a 
sleeve of lignum-vitze wood. It has not been found necessary to 
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FIG. I10.—CROSS-SECTION OF BOILER ROOM.. 





change the adjustment of the step bearing supports after the turbines 
are first installed and placed in operation. On some of the earlier 
turbines the small clearances necessitated some means of adjusting 
the step bearing frequently. The step bearing is supplied with water 
by high-pressure pumps. There are two steam pumps 10 x 2% x 12 





Fic. 11.—TurBINE Room, DeLrAy STATION, DETROIT. 


In this step bearing the weight of the revolving shaft is taken by a 
thin sheet of water, which is forced through the bearing under a 
pressure of 650 pounds to the square inch. It is impossible for more 
water to flow through the bearing than is requisite to lift the shaft 
to the proper height, and this result is obtained by a construction 
of the supply pipe. In other words, after a certain thickness of the 
sheet of water flowing under the end of the shaft has been attained, 


in. made by Deane Brothers, of Indianapolis, and these are provided 
with automatic starting devices. 

It is, of course, vitally important that water be kept flowing in 
the step bearing, because this bearing takes the weight of the re- 
volving parts. Besides the provision against interruption afforded 
by the duplicate pumps, there is a hydraulic accumulator furnished 
by R. D. Wood & Co. This accumulator consists of a heavily- 
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weighted piston, which is raised by the pressure of the water in 
the chamber beneath it. In normal operation this weighted piston is 
kept nearly at the top of its travel. Should the pumps all stop this 
weighted piston would force water through the bearings until all 
the water in the accumulator beneath it was exhausted. The ac- 
cumulator is large enough to supply one turbine for about twenty 
minutes. Besides the duplicate steam pumps and the accumulator, 
a reserve is afforded by two simplex electric pumps driven by 5-hp 
electric motors. Each step bearing requires approximately four 
gallons of water per minute. 

The lubrication system of the power house looks absurdly small 
to one accustomed to the lubricating systems used in power houses 
having large Corliss engines. Most of the oil supplied in the power 
house is used by the auxiliaries, such as pumps and fans and stoker 
engines. The principal bearing of the turbine is the step bearing, 
which is lubricated with water. The other bearings serve simply 
as guides. They, of course, require oil, but very little of it. All 
lubricating oil is supplied from a tank in the switchboard gallery, 
into which it is pumped for use in the bearings. The oiling system 
is supplied by two Blake pumps 3 x 2 x 3 in., pumping from two 
tanks in the basement to a tank in the gallery. 

A general arrangement of the turbine room is shown in Fig. 14. 
It is spanned by a 35-ton Northern Engineering Company’s crane 
equipped with three-phase induction motors. This room is 51 ft. 
wide by 179 ft. long. Back of the two switchboard galleries, seen 
at the right, is that portion of the plant devoted to boilers. The 
boiler rooms taken together are 158 ft. wide by 162 ft. long. It will 
be noticed that the turbine room. is 21 ft. wider than the adjoining 
boiler room. The extra 21 ft. was added so that a switch track run- 
ning outside the boiler room could be brought into the turbine room 
and heavy machinery could be picked up directly off the cars. 

In Figs. 14 and 15 the oil switches are seen on the lower gallery. 
The operating switchboard is on the second gallery. The high-ten- 
sion bus-bars and hook switches are located under the oil switches 
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tery is provided with two end-cell switches for purposes of regula- 
tion, and of simultaneous charging. 

The oil switch gallery (Fig. 15) is provided with a small travel- 
ing hand crane which has been found to be a great convenience in 
erecting oil switches and will doubtless be equally convenient in 
making repairs when neighboring switches are alive. 

In the basement, under the turbine room, are located the pumps 
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FIG. 13.—PLAN OF DELRAY STATION. 


for the step bearing. The condensers and condenser air pumps are 
located at the basement, level with the turbine room, but in an 
adjoining room. This condenser room is 22 ft. wide and 114 ft. 
long. It is as a kind of annex to the power house building as can 
best be seen at the left in Fig. 7. Its roof is approximately level 
with the tops of the turbines in the turbine rcom, while its floor, as 
said before, is level with the basement under the turbine room. 
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Fic. 12.—LONGITUDINAL 


below the first gallery. A plan of the arrangement is shown in 
Fig. 16. There are two exciter sets at the side of the turbine room 
next to the gallery. Each of these exciters is driven by a 75-hp in- 
duction motor. There is also an engine-driven exciter in the base- 
ment for emergency use. This was taken from one of the old direct- 
current stations and has a generator with a capacity of 536 amp. 
Besides the motor and engine-driven exciters, there is a small storage 
battery in a room at one end of one of the switchboard galleries, 
which will supply current for excitation for an hour, should all the 
turbines be shut down or should any sudden trouble develop in the 
motor-driven exciters which are used ordinarily. This storage bat- 





SECTION OF DELRAY STATION. 


This form of construction permits the use of a traveling crane of 
22 ft. span with a capacity of 15 tons in the condenser room. There 
is a Wheeler surface condenser with 12,000 ft. of cooling surface 
for each steam turbine unit. The air pump for each condenser is 
a three-cylinder Edwards electric pump geared to a 50-hp, 220-volt, 
three-phase induction motor. The circulating pumps for the con- 
densers are in a separate building, called the pump house, which 
runs parallel with the condenser room, a short distance from it. 
This building is 33 ft. wide by 87 ft. long and could be extended 
to take in pumps for use in salt manufacture if necessary. 

Water flows into the pump house through a canal from the river, 


roy 








ghar ee ere a 





a fhibagnee 


racked 





204 ELECTRICAL WORLD anp ENGINEER. 


as shown in the plan, Fig. 8. The discharge from the condenser 
passes out through a temporary concrete trench just at the left of 
the pump house. When the power house is enlarged by building to 
the west another discharge is planned. The water in this trench 
can be turned back into the intake canal if it is necessary to do this 
to thaw ice gathering in front of the intake screens. There are 
three sets of screens for keeping rubbish out of the water. The 
first screens are vertical bars; the second and third are wire netting. 
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FIG. 14.—-GENERAL ARRANGEMENT OF TURBINE ROOM. 
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The latter are duplicates to allow the removal of one screen at a 
time for cleaning. 

In the pump house are two sets of centrifugal pumps, one set 
for circulating water through the con- 
lensers and the other to supply water for 
boilers and for other purposes around the 
plant. There are three Worthington cen- 
trifugal pumps driven by 75-hp induction 
motors to supply circulating water to the 
condensers. There is room for a fourth 
pump of this kind when a fourth steam tur- 
bine unit is added. For feed-water supply 
there are two 60-hp induction motors driv- 
ing &-in. Worthington “turbine” centrifugal 
pumps. These draw water from the hot 
well into which the condenser air pumps 
discharge. 

The reserve supply of water is kept in 
two elevated tanks. The upper tank has a 
capacity of 60,000 gallons and the lower 
tank 10,000 gallons. The upper tank is 62 
ft. above the ground and the lower tank 39 
ft. The piping system is arranged so that 
the centrifugal supply pumps can pump 
either into the tanks or directly into the 
feed-water supply mains, or simultaneously to both. Room is pro- 
vided for two more of these centrifugal supply pumps, which are in- 
tended to furnish a general water supply to all factories located on 
the company’s land. The pump room is spanned by a Northern 15- 
ton hand-operated traveling crane. Each condenser circulating pump 
is connected to its own condenser only, without any cross-connec- 
tions to other condensers. There are two 14-in. feed water supply 
pipes from the pump room and tanks to the boiler room. Feed- 
water heaters and pumps in the boiler room are at the north end 


of the boiler room, as shown in Fig. 12. This end of the station is 
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farthest away from the pump house and the river. 

The feed water first passes through Cochrane open feed-water 
heaters. There is one of these for.each battery of six boilers, making 
four in all. There is also one Worthington compound feed water 
pump, 12 and 18 x 8% in. x 18-in. stroke, with outside packed plunger 
for each battery of six boilers. Each of the two boiler rooms has 12 
boilers, placed 6 on each side of the center aisle. They are of the 
Stirling water-tube type rated at 520 hp. They are equipped with 





FIG. 15.—SWITCHBOARD GALLERY, DELRAY STATION, 


superheaters occupying the space between the front and back nest 
of tubes of the boiler. Superheat at boilers of 275° F. is obtained. 
The superheaters are arranged so that they can be flooded in case 
the boiler is required to give saturated steam. 

Over the boilers are four banks of Greene fuel economizers, each 
bank containing 104 sections of 12 pipes each. The soot scrapers of 
these economizers are operated continuously by 10-hp induction 
motors. Two overhead systems of feed-water suppi: are provided, 
one passing through the economizers and the other feeding direct. 
The feed water pumps are operated continuously, pumping into the 
feed pipe line from which all the boilers take their supply. The 
water is fed into each boiler as needed by the opening or closing of 
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FIG. 10.—PLAN SHOWING ARRANGEMENT OF OIL SWITCHES, DISCON NECT- 


ING SWITCHES, TRANSFORMERS AND CABLES. 


valves connected with the feed line. In addition to the two feed- 
water pipe lines running above the boilers, one of which feeds by 
way of the economizers, there is a duplicate line running through 
the ash tunnel under the boilers. In addition to the feed pump for 
each bank of boilers, there is on each boiler an International injector 
for emergency use. 

Each bank of six boilers is approximately opposite the turbine 
which it supplies in the turbine room. The steam headers over each 
row of boilers are cross-connected at the end of the boiler room 
nearest the turbine room, but not elsewhere. The supply pipes of 
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the turbines are direct continuations of the main boiler headers, and 
run down below the turbine room floor and then up directly into the 
turbine casings. ° ; 

There is an electrically-operated Chapman valve, which is used 
as a throttle valve. There is also an automatic “runaway” valve, 
which is tripped so as to shut off steam whenever the speed attains 
a certain percentage above normal. The steam piping of the plant 
is of steel pipe extra heavy with welded flanges. The valves are of 
Chapman manufacture. 

There is a 15-ft. draft fan in the smoke flue of each bank of six 
boilers. These fans are driven by Chandler & Taylor engines. The 
speed of each fan engine is regulated automatically by the boiler 
pressure, so that the lower the boiler pressure the faster the fan 
runs. The boilers are equipped with Rodney mechanical stokers. 
The exhaust from the fan engines and feed-water pumps passes 
into the feed-water heater. Recent tests made at the plant showed 
water entering the economizer from the feed-water heater was at 
a temperature of 175°. Flue gases entered the economizers at a 
temperature of 456° and left the economizer to enter the stack at 
a temperature of 200°. The water leaves the economizers at a 
higher temperature than the flue gases leave the economizers. This 
apparent impossibility is accounted for by the fact that the water 
enters the economizers at the same end that the flue gases leave 
them, so that the hottest water is subjected to the hottest flue gases. 





FIG. 17.—TURBINE FOUNDATION. 


The stacks, although by no means insignificant, are, of course, noth- 
ing like the size that would be required, were not the mechanical 
draft used. Two stacks have been erected. The third stack will 
be erected along with the fourth set of boilers. The central or larger 
stack takes the gases from two banks of boilers. This is 132 ft. high 
and 16 ft. inside diameter. The smaller stack is the same height and 
11 ft. inside diameter. The stacks are of steel, lined from top to 
bottom with common red brick, the necessity for fire brick being 
done away with by the use of induced draft and fuel economizers, 
which extract so much of the heat from the fuel gases that common 
brick can be used for lining. There are cross flue connections be- 
tween stacks. 

The coal supply is to be received at the steel frame coal tower. 
An elevated railroad siding on concrete piers is to deliver coal at 
the base of this tower. From there it is to be hoisted and run 
through coal-crushing machinery, if crushing is required. It is then 
to be screened and loaded on to automatic dump cars of C. W. Hunt 
& Co. manufacture. These dump cars will be operated by cable 
from an engine on the coal tower. The coal cars run on tracks 
which pass above the coal pockets over the boiler room. These coal 
pockets are of steel frame with concrete walls. By this conveying 
system the cars can be made to dump automatically at any point 
desired over the pockets. Each coal pocket is divided into two 
parts lengthwise through the middle, so that fine coal or slack can 
be kept in one pocket and lump coal in another, the lump coal being 
used during peak loads and the screenings during light loads. Each 
of the two boiler rooms has a storage capacity of 2,800 tons of coal. 
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The electrical arrangement at this station was indicated in the 
earlier part of this article; that is, each turbo-alternator connects 
through an oil switch to a section of bus-bar from which five feeders 
are taken. There are oil switches for tying together the various 
sections of bus-bar. The arrangement is so simple that it hardly 
needs elaboration here. The instruments on the switchboard are 
of General Electric make. The marble work and assembling have 
been done in the Edison Illuminating Company’s shops. The oper- 
ating board has upon it only low-tension wires, as is now customary. 
The oil switches are operated from the 125-volt exciting circuit. 
All the wiring of these control and instrument circuits to and from 
the operating board is done in iron pipe conduit. As with the oper- 
ating board at Station I, the back of this board is free from the 
maze of cross-connecting wires sometimes seen on such _ boards. 
In wiring this conduit, which has a number of bends, compressed air 
was used to force through the plug, to which was attached a string. 
For this purpose an attachment was made to slip over the end of 
the pipe at the end at which the compressed air was to be applied. 
As soon as the air pressure was applied the plug would shoot 
through the conduit with great rapidity, pulling the string after it. 

Another wrinkle used in connection with switchboard work at 
Detroit is the operation of field rheostats by means of sprocket 
chains run through an iron pipe. This makes a very neat arrange 
ment and frequently the rheostat can be placed in a more convement 
position than if operated by levers or beveled gears, 

Very comfortable toilet and bathroom facilities for employees have 
been provided both in turbine and boiler departments. Sleeping 
quarters finely fitted are provided for the chief engineer and assistant. 

This article would not be complete without some mention of the 
engineering talent that has been at work upon this great under- 
taking. The whole has been under the management of Mr. Alex. Dow, 
general manager of the Detroit Edison Company and the other sub- 
sidiary companies. The electrical arrangements at the Delray station 
and on the balance of the system were designed by George W. Cato, 
general superintendent for all the companies. The civil engineering, 
building of railroad tracks, intake and roadways at the Delray plant 
was under the supervision of Louis C. Broome, civil engineer of the 
Detroit Edison Company. The construction of the Delray power sta- 
tion, with the exception of the Curtis turbines, has been supervised by 
Westinghouse, Church, Kerr & Co., of New York, their resident en- 
gineer being Horace H. Lane. The operation of the Delray plant is 
in charge of Thomas Drysdale, chief engineer. 





Raising Steam in Boilers. 


The National Fire Protection Association gives in one of its recent 
bulletins an account of several tests made to determine the time re- 
quired to raise steam in cold boilers. In one case the time required 
to raise steam in a 125-hp horizontal boiler of the tubular type was 
one hour and a half. ‘The fire was lighted at 10.40 a.m., the tem- 
perature of the water being 84° F. In about 50 minutes the water 
reached the boiling point and at 12.10 the steam pressure had reached 
50 pounds and the fire pump was started. In another case steam was 
raised in a horizontal tubular boiler 5 ft. in diameter and with 25 
sq. ft. of grate area, to a pressure of 50 pounds, in 55 minutes. In 
the case of another upright boiler, with a grate area of 33 sq. ft., 50 
pounds of steam was raised in one hour and ten minutes. Tests 
were also made on the time required to raise steam in boilers under 
banked fires. In the case of the first-mentioned boiler the pressure 
under banked fires was 50 pounds. The fires were spread and a 
fire pump started at the seme time, and in about 13 minutes the pump 
was working with throttle wide open. In the case also of the first 
boiler the amount of coal required to keep up banked fires was found 
to be 732 pounds per day. The matter of handling boilers only 
in use during part of the day is one of importance to many central 
station managers. In the case of a boiler or boilers required only 


during a short period of peak load, it is not, of course, advisable to 
keep the fires banked, but as the time of use grows longer, a point 
is finally reached when it would pay to keep fires banked when the 
boilers are cut out. When this should be done can only be deter- 
mined accurately by experiments, taking account of all of the items 
of cost. An item that should not be neglected is the greatly de- 
creased life of a boiler when under steam only intermittently. 
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The Electrical Equipment of the Hotel Astor, 
New York. 


By W. E. CRANE. 
HE most interest- 
T ing examples of 
modern isolated 
plant electrical and steam 
engineering are those 
presented by those huge 
palaces, the up-to-date 
American hotel, where 
the average citizen for 
a relatively insignificant 
sum of money is lodged 
and fed even more sump- 
tuously than the Europ- 
ean prince in his out-of- 
date castle. The luxur- 
ious features of these 
FIG. I.—NEW HOTEL ASTOR. transient. homes for the 
traveler are too well- 
known to need recapitulation here, but if a choice example of them 
is needed the reader may be referred to the new Hotel Astor, 
at Longacre Square and West Forty-fourth Street, New York 
City, of which it is now proposed to describe merely the en- 
gineering equipment. In doing this it may be pointed out that 
while electricity is a main factor in such a plant, and while central 
station supply has an important command of the situation with its 
ramifying circuits in every great city, such huge establishments as a 
hotel like this, with requirements of endless variation as to light, 
heat and power, hot water, cold water, ice and steam, hot air and cold 
air, find that only a first-class isolated plant can give them all the 
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bedrooms with over 400 bathrooms connected, which occupy the floors 
above the mezzanine, virtually from the first to the eighth story, where 
one finds large and small ballrooms and banqueting rooms by the 
dozen, all lavishly decorated. The ground floor and main basement 
have also all manner of large and small dining-rooms, cafés, etc., and 
there are in addition to numerous electric elevators four fire-proof 
stairways. It will be readily believed that for this immense “caravan- 
sery” nearly 15,000 incandescent lights are required, but only those 
familiar with the plant can realize how numerous are the electric 
motors, or how multifarious are the tasks falling to the electric cur- 
rent to perform. 
STEAM PLANT EQUIPMENT. 

The handsome white painted and tiled engine room is situated in 
the northeast wing of the huge cellar two stories below the ground 
floor. It is a large rectangular space with plenty of room. The de- 
signer decided wisely that there should be an engine room with plenty 
of height, and thus made the ceiling 18 ft. from the floor. In this 
room are placed four Rice & Sargent engines, tandem compound, 
non-condensing. The cylinders are 14 in. and 22 in. in diameter and 
42 in. stroke and make 120 r.p.m., which means a piston speed of 840 
ft. per minute. These engines are fitted with the Rites governor, 
belt-driven, and regulate very closely. The governors have stop 
motions, and extra precautions have been taken by fitting the throttle 
valves with Monarch engine stops and speed limits. 

The engines are supplied with neat oil guards that collect the lubri- 
cating oil, whence it flows to a well and from there is pumped to a 
filter, then to a tank overhead and thence flows by gravity through 
pipes to be used over again. The cylinder oil is fed by pumps driven 
from the engine. ° 

Steam is supplied from four Babcock & Wilcox boilers, each boiler 
consisting of a bank of tubes 14 4m,ard 10 in. high and two 42-in. 
drums. Above the tubes is placed a regular Babcock & Wilcox 
superheater. There are two lines of steam pipes to the engines, 


Fic. 2.—View oF ENGINE AND GENERATOR Room, Hotei Astor, NEw York. 


facilities demanded by the necessities of the case. The Hotel Astor, 
under the famous Muschenheim management, is worthy of citation 
as embodying the highest New York ideals, and there are none in the 
world more exacting. 

A few primary facts must be given before describing the plant. 
The total investment in the hotel, a fine specimen of Renaissance 
architecture, was about $7,000,000. The building covers an area of 
over 35,000 sq. ft., fronting on Broadway 200 ft.—the whole block— 
and running not less than 182 ft. down the side streets. The basement, 
in whose lowest stories the plant is located, extends under the side- 
walk to the curb line and is about 230 ft. by 196. There are about 600 


one for saturated steam and one for superheat. The superheated 
line is used exclusively for the engines and for house uses. 

The boilers are built to carry 200 pounds pressure safely, but 140 
pounds is all that has been found necessary. Buckwheat coal is used 
with hand firing with natural draft and but three boilers are in use 
at one time, leaving one boiler always avajlable for cleaning and 
repairs. The steam traps drain into a closed tank, whence the water 
is pumped into the boilers. 

The pumps consist of two steam pumps from the trap drain, two 
steam and two power triplex for boiler feed, a steam and triplex 
power pump for hot water supply for the house and the same for 
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the cold water supply, a steam fire pump, a pump for drains from 
all the heaters and ice machine, a steam and power pump for pump- 
ing drinking water around the house, the water having been cooled 
to 35°.; two power and one steam ammonia pumps. There are also 
a power and steam brine pump for the lower part of the house and 


the same type for the high-pressure brine, and a steam pump for 
raising the water from the blow-off tank to the sewer. 





FIG, 3.—MOTOR-BOOSTERS. 


The heaters consist of one for laundry and for house use, bath- 
rooms, etc., one for the kitchen, and two Berryman heaters for the 
boilers. The feed water consists of that previously mentioned, the 
returns from the house heating and the rest from the Croton or city 
supply. The Croton supply passes first through pipes in the blow-off 
tank and then through one of the feed pumps, where it is met by 
the house returns, thence through the Berryman heaters, where the 
temperature is raised to 212° to 215°, depending on the back pressure, 
thence through a special set of filters to boilers. There has been no 
deposit of any kind discovered in the boilers up to the present time. 

The ice machines are of the absorption type and are in duplicate, 
each being 60 tons capacity. Exhaust steam is used without back pres- 
sure. The waste water through the machine is used through the lower 





FIG, 4.—ONE OF THE 250-KW GENERATING UNITS. 


part of the house and in the hot water system. One machine is ample 
for the work. The larger part of the duty is in refrigeration 
through the house. The water bottles for table use have the water 
frozen in them so that they are put on the tables clean and there is no 
ice in the dining rooms other than that enclosed in the bottles. 

The ground floor basement in which the large kitchen is situated, 
the cellar or power plant and the large and small ballrooms on the 
eighth floor, are all ventilated by air forced in by fans and exhausted 
by means of exhaust fans. The entering air passes through screens 
that exclude the dust, and in winter it is heated. 

All of the heating in heaters and rooms is done with exhaust steam 
from the engines, in the coldest weather being supplemented with 
live steam frem the boilers. The hot water for house, laundry and 
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kitchen uses and for the radiators through the house is controlled by 
the Johnson thermostat system, and constant temperature is main- 
tained. The sweeping is done with compressed air furnished by an 
air compressor, steam driven. 

There are six passenger elevators, two service, two baggage, one 
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FIG. 5.—VIEW OF FRONT OF MAIN SWITCHBOARD, 


freight, an ash and one ice elevator, besides the automatic dumb 
waiters (see description) to go to the top of the house. 

The elevators are all electric, made by the Otis Elevator Com- 
pany, with all the latest improvements and safety appliances. 

It may be noted here that all the power in the house is electric. 
The feed and house pumps driven by power are operated trom an 
automatic control board, the speed being governed by the amount of 
water used. All other pumps, fans, etc., have the same control 
boards regulated by hand. 

ELECTRIC EQUIPMENT. 


The electrical equipment, all furnished by the Western Electric 
Company, comprises four 250-kw, 120-volt generators operating at 





FIG. 6.—VIEW OF REAR OF MAIN SWITCHBOARD. 


120 r.p.m. These are direct-connected to Rice & Sargent engines, 
as stated above. The machines are compounded for a 2 volts rise 
from no load to full load. There are also one 700-amp., motor-driven 
shunt booster operating at 700 r.p.m., and one 3,000-amp. motor 
driven compound booster operating at 600 r.p.m. 

The switchboard installed is of gray Tennessee marble made up 
of nine panels divided as follows: Two generator panels each con- 
taining necessary switches, circuit-breakers and instruments for two 
machines; one battery panel and one total-load panel on which are 
mounted total-load ammeter and total-load wattmeters; five feeder 
panels. The fuses for these feeder switches are all mounted on the 
face of the board and are of the open type. 


1 


The sterege battery, installed by the Electric Storage Battery 








en 


298 ELECTRICAL WORLD ano ENGINEER. 


Company, has a capacity of 450 amp.-hours, or on slow discharge 
500 amp. for eight hours. There have been installed 57 cells. The 
battery is charged in the morning when the house call for steam is 
the greatest. During the evening, when, on the other hand, the de- 
mand is the largest for current, the battery takes the peak of the load, 
being charged again when the load falls off. Thus during two or 
four hours in the early morning the battery carries the entire load, 
allowing all the engines to be shut down for that period. 


ELECTRIC MOTOR SERVICE. 


Perhaps after all is said and done, the most interesting part of the 
system is the electric motor service. It is ubiquitous; it is infinite 
in its variety; it is efficient and economical in operation, and it is 
difficult to imagine how such a plant could be run without it. One 
finds a motor in every corner, doing great stunts unobtrusively, while 
thanks to the Morse silent chain drive used, the space occupied is a 
minimum and the absence of noise is very noticeable. 

All the pumps and fans are connected from motors by the Morse 
chain. This drive has the advantage of both belt and gear and 
unlike other drives, it is frictionless on itself, as there are two con- 





FIG. 7.--CONTROL BOARD FOR MOTORS OPERATING FANS. 


necting pins in each link, each pin being so constructed that one 
rolls on the other, even with the small gears of only four inches in 
diameter. ‘The various applications that have been made of the 
Morse silent chain have proven altogether satisfactory. 

The various Western Electric motors, their type. speed and method 
of connection to the various pieces of apparatus in use throughout 
the building, are given herewith: For exhaust fans—Two 6-hp mo- 
tors in kitchen, compound, speed 1,200 r.p.m., chain drive; three 
2-hp motors in ballroom, dining-room and banquet-room, ninth floor, 
compound, speed 1,300 r.p.m., chain drive; one 20-hp motor ground 
floor, compound, speed 1,300 r.p.m., chain drive; two 1o-hp motors 
cellar floor, compound, speed 1,000 r.p.m., chain drive. For supply 
fans—One 4-hp and two 3-hp motors in ballroom, dining-room, ban- 
quet-room, ninth floor; the 4-hp is compound, speed 1,100 r.p.m., chain 
drive; the 3-hp is compound, speed 1,200 r.p.m., chain drive ; one 20-hp 
motor in cellar, compound, speed 700 r.p.m., chain drive; one 20-hp 
motor on ground floor, compound, 700 r.p.m., chain drive; two 7%4- 
hp motors in kitchen, compound, 650 r.p.m., chain drive. For boiler 
feed pumps—Two &-hp motors, compound, 400 r.p.m., chain drive. 
For house tank pumps—Two 15-hp motors, compound, speed 300 
r.p.m., chain drive. For high-pressure brine pump—One 5-hp motor, 
compound, speed 40 r.p.m., chain drive. For low-pressure brine pump 

One 12-hp motor, compound, speed 350 r.p.m., chain drive. For 
ammonia pump—Two 7-hp motors, compound, speed 4oo r.p.m., chain 
drive. For refrigerating water circulating pump—One 5-hp motor, 
compound, 400 r.p.m., chain drive. For ice cream freezer—One 5-hp 
motor, shunt, 1,000 r.p.m., belted. For butcher shop—One 5-hp 
shunt motor, 1,000 r.p.m., belted. For laundry machine—Two 3-hp 
shunt motors, 8co r.p.m., chain drive; one 15-hp shunt motor, 800 
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r.p.m., belted. In storeroom—One %-hp shunt motor, 150 r.p.m., 
belted. For dish conveyors—Four 3-hp shunt motors, 1,125 r.p.m., 
belted. For variety of duty and occupation under one roof it would 
be hard to beat this. A few of the motor drives are illustrated. 
SPECIAL MOTOR CONTROL. 
The motors driving the ventilating fans, refrigerating plant, etc., . 
are governed by Western Electric controllers of the double-voltage 





FIG. 8.—MOTOR-DRIVEN HOUSE PUMP. 


type. <A description of these controllers would, perhaps, not be 
amiss. They give a maximum speed of three times the minimum 
with a standard motor and without the use of armature resistance, 
except temporarily when starting or when transferring from 60 to 
120 volts, the regulation being obtained by varying the strength of 
the field. They are proof against ignorance or negligence on the 
part of the operator, being so arranged that there is no dead point 
between voltages, and it is impossible to leave the armature resist- 
ance in circuit after the motor is up to speed; to weaken the field 
until the armature resistance has been cut out; to close the main 





FIG. 9.—FEED PUMP DRIVEN BY SILENT CHAIN. 
(Filters for boilers shown in background.) 


circuit until starting resistance has been inserted; to accelerate more 
rapidly than is desirable, or in general, to throw any undue strain 
on the controllers, motors or apparatus driven. 

The regulators for the motors driving the house pumps are also 
of the double-voltage type, but are controlled by a tank float which 
operates a pilot motor, the speed of the pump being thus dependent 
on the rate at which the water is used. These controllers are be- 
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believed to be the first remote-control, multi-voltage speed regulators 
on record, provided with the same safety devices. 
DUMB WAITER CONTROL. 
In connection with the dumb waiters there is a signal system in- 
stalled by the Western Electric Company operating on the following 


principle: At the point of starting, each dumb waiter has a rotary 


~J 





FIG. 10.—BRINE PUMP OPERATED BY SILENT CHAIN. 


switch having connections thereon for every floor to which the 
dumb waiter is sent. When the dumb waiter is started it 
course desirable to notify the waiting attendant on the particular 
This is done by turning the index 
to the indicated floor and pushing a button which, by means of a 
relay, lights a small lamp on the floor to which the dumb waiter is 
to go, and also operates a buzzer in case the attendant may have his 
back turned to the visual signal. This lamp and buzzer remain 


is of 


floor to which it is consigned. 





1 Il.—HOUSE 


FIG. PUMP OPERATED BY MOTOR. 
lighted and ringing respectively until the door of the dumb waiter 
is opened, which clears out the relay. It has been found in actual 
practice that this system of signaling is most efficient and that it 
facilitates greatly the operation of the dumb waiter system, thus 
insuring quick efficiency of service and satisfaction to the guest. 
FIRE ALARM SIGNAL SYSTEM. 

In each corridor throughout the hotel, fire alarm gongs have been 
installed, which are controlled by a system of switches in the office 
so that one corridor or the entire building may be alarmed at the 
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Beneath these gongs are installed break glass 
boxes which signal to special lamp-type annunciators, also in the 


will of the attendant. 


office, so that the exact source of trouble may be immediately located 

Another safety device to be used in connection with the above 
system is the protection of each wing (of which there are three) on 
every floor by a fire door. These fire doors are equipped with mag- 
netic releasing devices which are controlled by a switch located in 


the office which enables the management to close all these doors 
Each guest room has its automatic fire detector or ther- 


at once. 





FIG. 12.—FAN OPERATED BY ELECTRIC MOTORS. 

mostat, notifying the office should the temperature of the room reach 
ro” UF. : 
door. leading to the stairs, elevator enclosures, etc., can be closed, 
though not locked, by a lever in the office. 

Each hall is provided with 100 ft. of hose and fire extinguisher, 
together with hook and and fire extinguishers 
throughout the building so that 
and maids are fire-drilled. 


and upon the reception of such a signal every fire-proof 


axe, are placed 


every point is covered. All the men 





FIG. 


13.—CONTROL BOARD FOR HOUSE PUMPS. 

The doors in the halls are arranged so that they can be closed 
from the office in case of fire, thus pteventing smoke from escaping 
to other parts of the building. 

The building is fire-proof and there is no danger of fire except 
the contents of the rooms. A guest, in some manner, set the waste 
paper basket afire in his*room at about the midnight hour, which 
communicated to the curtains. He called up the office by telephone, 
the fire company was summoned and the fire put out without disturb 


ing the inmates of the rooms or getting any of the smoke in the hall 
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TELEPHONE SERVICE. 

The house is wired throughout for a complete Bell telephone sys- 
tem, the instruments being furnished by the New York Telephone 
Company and installed in every room of the hotel. On the back- 
board to which the telephone is attached is also a push button con- 
necting with a Western Electric lamp-type annunciator having a 
common reset for each row of indications. This is equipped with 
lamps similar in style to those used on telephone switchboards, 
which announce the rootn from which the call is sent, the lamp re- 
maining lighted’ until the attendant pushes the reset button. This con- 
stant light is effected by ‘theans of relays. There is also a buzzer 
installed, the relay for which is connected in series with each lamp, 
which also indicatés in addition to the visual signal. This annun- 
ciator has a total of 448 indications. 


- ~-- 


A Norwegian Hydro-Electric Plant. 


POWER transmission plant of considerable size has been 
A erected within recent years at Christiania, Norway. Before 
installing the new plant, the city already possessed a smaller 
station, which was operated By” steam engines. Owing to the in- 
creasing consumption of current for lighting and traction purposes 
it was found necessary to increase the plant considerably. A source 
of water power lay fi6t far off, on the Skjnerscelven River, situated 
about six milgg@ from the city, and accordingly the municipality 
decided fo utifive the fall by erecting a hydraulic plant and estab- 
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410 kw. They deliver a voltage of 5,000 per phase. The two phases 
have a common wire. A frequency of 46.6 cycles is used in this 
case. The alternator groups will be observed to the left of the 
station, with the turbines in the rear. The fields, which are mounted 
around the periphery of a circular drum, consist of 12 poles of lam- 
inated iron. The profile of the extremities of the field poles is 
such that the air-gap continues to increase from the axis to the 
edges of the pole-face, as this is found to give as nearly a sine curve 
as possible. 

The twelve field coils are wound with copper wire of square sec- 
tion. This method has been adopted because the peripheral speed 
of the field poles is considerable, being 27 meters per second. The 
armature is built up in the usual way, with discs carrying a set 
of internal slots for the winding and fixed inside the outer casting 
of the machine. There are 64 slots in the armature and the slots 
are partially closed, holding the winding in place. The internal 
armature bore is 150 cm. The exciting current for these machines 
is furnished by two 50-kw generators, which are direct-connected to 
smaller turbines. One of the exciter sets will be observed at the 
right in Fig. 1. The exciter circuits are arranged so that the ma- 
chines can work in parallel if need be, but at present one exciter is 
sufficient for the alternators now in the station, and the other is 
used as a reserve. The exciting current when the alternators are 
running at no load is 17.3 amp., The current which is needed for 


‘the fields at full load on the-machine, with a power factor approach- 


ing unity, is only 4 per cent. irv@xc¢ess of the current at no load. The 
altetnators of thg Station ‘argiconnected in parallel in the usual 
? ae 
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Fic. 1.—TuRBINE STATION AT CHRISTIANIA, NORWAY. 


lishing a transmission line to the city, at the same time erecting a 
large sub-station. The flow of the river at this point is about 2.5 
cubic meters per second, and a fall of 100 meters is obtained. 

The hydraulic plant was laid out to contain a maximum of six 
turbo-generator groups, of which two were to be installed at a later 
period. The electrical part of the plant has been furnished by the 
Compagnie de I]’Industrie Electrique, of Geneva, and the machines 
are of the Thury type. The transmission line uses two-phase cur- 
rent at high voltage and this is lowered and converted to direct 
current at the sub-station. The transmission line is partly over- 
head and partly underground. 

Each of the four turbo-generator units installed has a capacity of 
600 hp. The interior of the hydraulic plant is shown in the en- 
graving (Fig. 1). Each of the alternators is direct-connected with 
the horizontal shaft of the turbine, which operates at 350 r.p.m., by 
Raffard elastic couplings. These machines are two-phase alter- 
nators in which the field revolves while the armature forms the 
main body of the machine. The capacity of each alternator is 460 
volt-amperes, with a lag factor of 0.9, which makes the real capacity 


way by employing a phase lamp and small transformer. The switch- 
board for the alternators and exciters is made up of eight marble 
panels, and is placed in an overhead gallery at the side of the station. 

The transmission line which passes from the hydraulic station to 
Christiania is in duplicate over its entire length. It is run partly 
upon poles and partly underground. Fig. 2 shows the general dis- 
position of the pole line in the neighborhood of the city. The 
length of the overhead part is nearly five miles, while the under- 
ground section is but one mile in length. The two common return 
wires have a diameter of 8.2 mm., while the two other wires have 
6.9 mm. The two underground circuits are composed each of three 
cables, one of which has 85 sq. mm. section and the two others 60 
each. The wires are protected at the turbine station and at the 
city terminus by the new Thury automatic lightning arrester, in 
which the are is broken between two carbon points by means of a 
long lever arm. 

The transforming station, which is located at the city end of the 
line, occupies a large building. It receives the alternating current 
at high voltage and converts it to direct current for the different 
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circuits in the city. At present the station is equipped with four 
rotary groups, which furnish continuous current, and can be used 
either for the traction lines or for the lighting system. The two 
other rotary groups furnish current exclusively for the tramway 
The motors which take 5,000 volts directly from the trans- 
mission line are of practically the same construction as the alter- 
Each is coupled to a direct-current 
generator of the Thury pattern. The alternator of the group is 
brought up to speed by using the generator as a motor. To this 
effect the generators are provided with starting rheostats, and they 
receive current from a battery of accumulators which is operated 
in parallel on the tramway circuit. If need be, this current can be 
furnished from the old central station, which still continues to run. 
The two plants lie about a mile apart and an underground cable 
runs between the two, so that each can supply current to the other 
in case of accident. 

The two generators which supply the tramway lines can deliver 
a current of 550 amp. with a voltage varying from 580 to 650 volts. 
The two other generators have two windings and two commutators. 


lines. 


nators in the hydraulic station. 


This disposition has been chosen so as to allow the machines to 
produce current at two different voltages, as desired, using the two 
windings either separately or combined. With one winding alone 
or the two coupled in parallel, the machine delivers 250 volts for the 
lighting circuits. By coupling the two windings in series it furnishes 
500 volts for the tramway lines. A special form of two-way switch 
is used to carry out the coupling. It receives current from the two 
commutators of the machine and delivers the proper voltage to the 
corresponding bus-bars on the main switchboard. These machines 
have their fields separately excited by current from the lighting 
circuit. Normally, they deliver 250 volts for the lighting current, 
and it is only in exceptional cases that they are coupled for 500 
volts. 

Besides the equipment mentioned 
another direct-connected unit which acts as a positive or negative 
booster. It is formed of a four-pole motor which takes a current 
of 45 amp. at 580 volts. It is coupled to a generator of somewhat 
larger dimensions and mounted on a separate bedplate. The latter 
machine is designed to give 500 amp. at 55 volts. The booster is 
used to keep the voltage of the traction circuit at a nearly constant 


above, the sub-station contains 





FIG. 2.—TWO-PHASE LINE. 


TRANSMISSION 


value, while at the same time it allows of automatically regulating 
the charge or discharge of the accumulators while still in regular 
working. The battery is worked in parallel on the line to steady the 
load. The regulation of the voltage can be carried out within very 
close limits by this arrangement. In general, 1 per cent. is sufficient, 


or 1% per cent. either way from the normal. The advantages secured 


First, reduction of the number of cells which 
form the storage battery; second, no reserve cells are necessary, and 
all the accumulators are worked at the same rate. 
the operation 


here are as follows: 


This simplifies 


of charging: third, it suppresses the cumbersome 





ELECTRICAL WORLD anp ENGINEER. 


301 





device which is used in many stations with the accumulators for reg- 
ulating the voltage by throwing in or out a certain number of cells. 
The battery practically “floats” on the line, and requires a minimum 
amount of attention, while the fluctuations in the voltage, which are 


so prominent in the usual arrangement, are almost wholly eliminated. 


A rotary group which has some novel features has been installed 
in the old station so as to lower the voltage which is received from 
the traction line (at 500 volts to 250 volts), and thus serves as a 
reserve for the steam-operated units of this plant. In case the cur- 
rent should fail to be delivered from the hydraulic station, the group 
can be operated by current from the machines here located and thus 





FIG. 3.—250-320-VOLT, DIRECT-CURRENT GENERATOR. 


works in the opposite Sense, furnishing current in turn for the 
traction circuit. In one case, therefore, it raises the voltage, and 
in the other it lowers it. It presents some interesting details of 
design. 

This result might have been obtained by a single machine pro- 
vided with two windings, which would be capable of absorbing or 
producing 250 and 320 volts, but this system would not allow of 
any regulation upon the secondary voltage, which would then vary 
within considerable limits, according to the load. In order to 
obviate this disadvantage, M. Thury has designed the special group 
shown in Fig. 3. It has two separate fields of different widths and 
a double armature, and the two fields are thus made quite inde- 
pendent. The smaller armature has its winding formed by an ex- 
tension of the bars which form the winding of the larger. In this 
case, by acting on the field of the smaller machine the relation be- 
tween the voltages which the two machines produce can be varied 
within certain limits. The principal armature winding, which is 
designed for 250 volts, is made up of bars which are inserted in 
slots. The armature carries a second winding, which is composed 
of the same number of bars of like section, but the latter set is made 
to extend out over the drum of the regulating armature. As the 
latter is designed for 70 volts, the total which is produced in the 
two windings will be 250 + 70, or 320 volts. The two windings 
are always coupled in series. The two machines serve alternately 
as motor and generator, according to whether the voltage is to be 
raised or lowered. Each of the component voltages of the machine 
can be regulated independently, as though separate fields had been 
used for the two armatures, while the cost of construction is much 
less than that of two generators. 

The fields of the two machines are excited independently by cur- 
rent which is taken by a double-throw switch either from the 250- 
volt circuit of the station directly, or across two fixed resistances 
of heavy wire which are placed on the 580-volt line coming from 
the tramway circuit. This disposition has been adopted so that the 
converted group can be put in operation in case the current should 
be shut off in one-or the other circuit. 

The hydraulic plant and the sub-station, which are located at 
Christiania, have been working very successfully ever since the start, 
and the demand for current is on the increase, so that it is probable 
that the remaining two groups will need soon to be installed in the 
generating plert. 
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Calibration of Voltmeters and Ammeters. 
By L, A. FREUDENBERGER. 
HE following method of calibrating a voltmeter is due to Prof. 
T W. S. Franklin, of Lehigh University. The curves given are 
taken from the laboratory reports of students of Delaware 
College. The method really tests the proportionality of the scale 
of the voltmeter, which being known, the calibration curve can 
be plotted; one point on the curve being obtained by means of the 
well-known method of potentiometer and standard cell. 

A storage battery of enough cells to cover the range of the volt- 
meter furnishes an excellent source of e.m.f. The voltage of each 
cell is first taken and recorded. This gives a relative measure of 
the voltage of each cell. The voltages of each cell are nearly equal, 
consequently the deflections will differ very slightly. Thus, an error 
in the scale of the voltmeter will introduce almost no error in the 
relative e.m.f's of the different cells. The deflection due to two 
cells in series is then recorded, three cells in series, etc., until all 
the cells have been put in series and the readings taken. The pre- 
ceding results are then sufficient to test the proportionality of the 
scale markings on the voltmeter. The above outline is rendered 
very much clearer when a particular case is discussed. 

Fig. 1 is the calibration curve for a portable Weston voltmeter 
having two scales, 150 volts and three volts. The voltage of each 
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FIG. I.—CALIBRATION OF VOLTMETER. 


of 32 storage cells was read directly on the three-volt scale. This 
is done quickly and easily by having the wires from the voltmeter 
terminate in two sharp points, which are pressed into the lead plates 
to make good contact. For the second case where the voltages of 
the cells in series are taken, the voltages are read directly on the 
150-volt scale. The readings obtained for Fig. 1 are given in the 
table. 

If the three-volt scale and the 150-volt scale had been correct, 
the sum of the voltages of cells No. 1 and No. 2 (2.08 + 2.08 = 
4.16) would have been the same as the reading obtained by putting 
sells Nos. 1 and 2 in series (4.4 volts). Similarly, the sum of the 
g2 individual voltages would have equaled the reading obtained by 
putting the 32 cells in series. 

A curve is plotted in which the abscisse are the readings obtained 
with the different cells in series and the ordinates are the corre- 
sponding sums of individual voltages. For instance, the sum of 
the voltages of cells No. 1 and No. 2 (4.16 volts) is the ordinate 
of one point on the curve and the reading with cells No. 1 and No. 
2 in series is the corresponding abscissa. It is evidently unnecessary 
that the ratio of the two scales (150 to 3) should be exact. If the 
readings are proportional to the voltages, the curve will be a straight 
line. Any deviation in the proportionality of the scale will cause a 
departure from the straight line. Curve No. 1 of Fig. 1 was obtained 
by plotting the above values. The points all lie on a straight line 
within the limits to which it is possible to read the voltmeter. This 
is true on all of the Weston instruments which have been tested. 
The use of the double scale does not introduce an error, since the 





Voit. XLV, No. 6. 


same deflection always corresponds to the same current through the 
movable coil of the voltmeter independent of the scale used. 

Curve No. 2 of Fig..1 is obtained by checking up a point “A” on 
the high scale of the voltmeter, against a standard cell by means 
of a potentiometer. A straight line through this point from the 
origin can now be drawn, giving the calibration curve, in which 
ordinates are true volts and abscisse the readings. Curve No. I 
shows that a straight line is allowable. In case curve No. 1 should 





Cell Number. Cell Voltages. Cells in Series. Readings. 

I 2.080 

2 2,080 No. 1 and No. 2 4.4 
3 2.070 No. 1 to No. 3 6.5 
4 2.060 ° No. 1 to No. 4 8.9 
5 2.060 No. 1 to No. § 10.9 
6 2.070 No. 1 to No. 6 12.9 
7 2.070 No. 1 to No. 7 15.2 
8 2.060 No. 1 to No. 8 16.8 
9 2.080 No. 1 to No. 9 19.0 
10 2.090 No. 1 to No. 10 21.1 
Ir 2.090 No. 1 to No. 11 23.2 
12 2.060 No. 1 to No. 12 28.2 
13 2.090 No. 1 to No. 13 27.1 
14 2,000 No. 1 to No. 14 29.0 
15 2,030 No. 1 to No. 15 31.1 
16 2.040 No. 1 to No. 16 32.9 
17 2.060 No. 1 to No. 17 35-3 
18 2.010 No. 1 to No. 18 37-5 
19 0.820 No. 1 to No. 19 38.1 
20 2.070 No. 1 to No. 20 40.4 
21 2.070 No. 1 to No. 21 42.5 
22 2.060 No. 1 to No. 22 44.9 
23 2.060 No. 1 to No. 23 46.8 
24 2.060 No. 1 to No. 2 48.9 
25 2.060 No. 1 to No. 25 50.9 
26 2.070 No. 1 to No. 26 53.1 
27 2.080 No. 1 to No. 27 55.1 
28 2.070 No. 1 to No. 28 57.0 
29 2.070 No. 1 to No. 29 59.0 
30 2.060 No. 1 to No. 30 61.0 
31 2.050 No. 1 to No. 31 63.3 
32 2.080 No. 1 to No. 32 . 65.2 


not be a straight line, curve No. 1 is rotated about the origin as a 
center until curve No. 1 passes through the point A. The new 
position of curve No. 1 is then the calibration curve for the instru- 
ment. One way of easily accomplishing this is to plot curve No. 1 
on a separate sheet of thin cross-section paper, superpose the two 
sheets and prick the points through the paper. 

The readings of the voltmeter must be corrected for “zero error,” 
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FIG, 2.—CALIBRATION OF AMMETER. 


otherwise the calibration curves will pass to the right or left of the 
origin corresponding to the error. 

Of course, it is not necessary to obtain so many points on curve 
No. I as given in the above readings, but five or ten cells in series 
may be taken as the units of e.m-f. 

The same principle for calibrating a voltmeter has been applied 
by the writer to the calibration of an ammeter. A bank of lamps, 
or a number of rheostats, if larger currents are desired, are connected 
in parallel with mains which are held at a constant voltage. The 
current taken by each lamp, or resistance unit, is first measured on 
the instrument to be calibrated. Then the current taken by two 
lamps in parallel, three lamps in parallel, etc., is measured. This 
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tests the proportionality of the scale divisions in a similar maner to 
the voltmeter calibration. 

Fig. 2 is the calibration curve for a double-scale (15-amp. and 
3-amp.) Weston portable ammeter calibrated in this manner. A 
couple of 16-cp, 110-volt lamp banks were used as resistance units. 
As the voltage of the storage battery was only 60 volts, two or three 
lamps in parallel were used as resistance units, thus giving approx- 
imately half-ampere steps. A voltmeter connected across the 
lamps and a rheostat in series with the line, in order to maintain 
the voltage constant. A small water rheostat with movable plates 
gives good regulation of the voltage. From the results of the test 
the current taken by the first resistance unit (three lamps) is 0.550 
amp. The current taken by the second resistance unit (three lamps) 
is 0.575 amp. The reading with the two resistance units in parallel 
is 1.14 amp. and should agree with the sum of the currents (0.550 
+ 0.575 = 1.125 amp.) taken by the two resistance units. The 
low scale (3-amp.) was used to measure the individual currents and 
the high scale (15-amp.) was used with the different combinations 
of lamps in parallel. As with the voltmeter calibration the ratio 
of the two scales need not be known, provided it is constant. The 
absolute current corresponding to one reading is obtained by bal- 
ancing the e.m.f. of a standard cell against the drop through a stand- 
ard resistance, thus giving one point on curve No. 2. A straight 
line is drawn through this point and the origin. If curve No. 1 
not a straight line, it is rotated about the origin as a center until 
the curve intersects the point determined by a standard cell. 

If the ammeter contains only one scale, the lamps or other resist- 
ance units are so chosen that the individual currents cause a good de- 
flection on the ammeter. With the lamps in parallel a wire is shunted 
around the ammeter so that the greatest load will produce full scale 
deflection. The value of the resistance of the shunt need not be 
known. 

A millivoltmeter or a low-reading voltmeter can be checked up 
by the method given above. For comparing the individual voltages 
sufficient resistance is put in series with the instrument to give a 
good scale deflection. With all the cells in series, sufficient resistance 
The resistances 


is 


is 


is added to the voltmeter to give full scale deflection. 
added need not be known in value. 





Effect of Load Factor on Cost of Power. 


At a recent meeting of the Canadian Society of Civil Engineers, 
Mr. E. M. Archibald presented a paper in which he discussed the 
effect of load factor on the cost of power. 

The various expenses involved in the cost of power to the con- 
sumer are classified by the author as follows: (1) management, (2) 
distribution, (3) production. 

For a given system with given peak load the cost of management 
is practically constant, no matter what the load factor. 

The cost of distribution is constant with various load factors, in 
so far as the fixed charges and maintenance are concerned. The losses 
in distribution, however, vary, these consisting of losses in lines, 
transformers, if alternating current is used, meters, losses in grounds 
and losses from theft of current—all decrease the output, and ac- 
cordingly increase the cost to the consumer. While it is possible 
to determine fairly accurately the losses in lines, transformers and 
meters with varying load factors, the losses from grounds and theft 
are indeterminate and require constant attention to keep them within 
certain limits. 
centage of the total output, the higher the load factor. 


Yet as a rule these latter will become a smaller per- 


There yet remains for consideration the effect of the load factor 
on the actual cost of production of energy. The higher the load factor, 
the greater is ‘the amount of power produced; the longer does the 
apparatus operate most efficiently; the lower the ratio of fixed 
charges to total operating expenses, and consequently the lower the 
cost of power per unit. 

To determine exactly in what proportion the cost of power is 
decreased, it will be necessary to assume a plant, determine the fixed 
and variable charges, and thereby the cost per kw-hour at various 
load factors. 

As an example, a plant was taken having a peak load of 750 kw 
and three units of 300-kw capacity each, so that in case of a break- 
down to one unit, the ofher two may take care of the peak with an 
overload of 25 per cent. of each., sufficient boiler capacity being 
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provided for this contingency. No provision is allowed for stokers, 
coal handling apparatus or economizers. The plant assumed to be 
on the waterfront providing sufficient water for condensing purposes. 

Curves are also plotted for a second plant of the same capacity 
as the first, but operating non-condensing. In both 
water or railroad connections are assumed with convenient facilities 


cases either 
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FIG, I.—OPERATING EXPENSES OF QOO-KW STEAM PLANT. 


for coal handling and removal of ashes. The first cost of plant com- 


plete would be as follows: 


Condensing $118,425.00 equivalent to $131.60 per kilowatt. 
Non-condensing $114,625.00 equivalent to $127.40 per kilowatt. 
- Condensing. Non-condensing. 
Fixed charges: 


SOGRVEEE UE §§ HOF Cent: 66s. deedeavases $5,921.2 $5,731.25 

Taxes and insurance at 2 per cent ...... 2,368.50 2,292.50 
Depreciation: 

Machinery, OOP ORE. 6 n.e 6s beas koe Gele 7,710.00 7395-00 

IA, 8 DOT COME. oii sales oGaaes eve 1,122.00 1,134.00 

Recreate tits gs Al BITE e ew $17,121.75 $16,462.75 


The above first cost being for 100 per cent. load factor, there will 
be a varying reduction due to the decreased boiler capacity required 
on lower load factors. A point is reached below which it is not ad- 
visable to further decrease the boiler capacity, as the peak load must 
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be taken care of and sufficient reserve provided for accidents and 
repairs, this point being taken in this case at 40 per cent. load factor. 
The effect of this reduction is to diminish the fixed charges at 40 
per cent. load factor by $1,000 per year, or about 6 per cent. of the 
total. From these figures the lower line in Figs. 1 and 2 is plotted 
and indicates the effect of fixed charges on the cost of power. 

The remaining items of expense are what are generally termed 
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operating charges and are variable with load factor. These consist 
of (1) labor, oil and waste, supplies, water and repairs; (2) fuel. 

The cost of labor varies to a certain extent with load factor, but 
a minimum number of men required to operate the plant is reached 
at about 40 per cent. load factor, below which this item remains 
constant. The cost of oil and waste, supplies, water and repairs 
varies almost directly with load factor, as the greater number of 
hours per day that the machinery remains in service, the greater do 
these expenses become, and vice versa. The second line in Figs. 
1 and 2 is for these charges reduced to the kw-hour basis, and is 
added to the fixed charges curve. The difference between the two 
curves, therefore, represnts the cost of labor, oil and waste, supplies, 
water and repairs. 

The cost of fuel, usually coal, per unit of power generated, varies 
with some power of the load factor less than one depending upon 
the number and efficiency of units employed both in the engine and 
boiler rooms, also upon the cost per ton of coal, its heating value, 
and upon the ability of the firemen to get the best results; it is of 
the utmost importance to watch this item carefully as greater 
economy can be secured in the cost of coal per kw-hour than in any 
other item of expense. The calorific value of the coal should be 
tested from time to time and compared with the number of pounds 
used per kw-hour. 

The coal considered is assumed to contain 12,000 B.T.U. per pound, 
and two curves are plotted in Figs. 1 and 2 when the cost is $2 and 
$3 per ton respectively, the results being added to the two previous 
curves plotted. These figures of fuel cost per kw-hour are above 
the average usually obtained and can only be secured by constant 
attention in the boiler room; for instance, at 40 per cent. load factor 
in the first case, 1 kw-hour is generated from 3.5 pounds of coal 
from the pile. 

Having thus determined the cost of power for a plant with a peak 
of 750 kw, the paper next considers briefly a larger plant to deter- 
mine what extra economies may be secured. This plant is assumed 
to have a peak load of 1500 kw and a maximum capacity of 1800 kw 
divided into three units of 600 kw each. Stokers are used, but no 
economizers or coal-handling apparatus; the boilers are in a single 
line parallel to the engine room, and coal is dumped from the car 
into a chute whence it falls to the floor of the boiler room. 

The first cost of this plant at 100 per cent. load factor is $241,125, 
equivalent to $134 per kw. Fixed charges, using the same percentage 
for interest, depreciation, taxes and insurance, as in the previous 
case, become $35,318.75 per year. Curves are plotted in Fig. 3 for 
fixed charges, labor, supplies and repairs and fuel, the latter being 
plotted for the two prices, $2 and $3 per ton, as before. 

From these curves it might be well to make some deductions as to 
the advisability of further expenditures in the power plant in coal- 
handling apparatus and economizers, or in general any apparatus 
that tends to increase the economy. 

The higher the load factor, the greater becomes the ratio of variable 
to fixed charges, and extra investment is advisable to.secure the 
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FIG. 3.—COST OF POWER FOR 1800-KW PLANT. 


greatest economy possible. Extra investment in coal-handling ap- 
paratus and economizers will reduce the cost of labor and fuel in 
greater proportion than fixed charges are increased; the economizers 
also provide greater boiler capacity and purer feed water, reducing 


cost of repairs. 
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On the contrary, when the load factor on a system is low, the 
fixed charges are the governing factor in the cost of power, and 
extra expenditures must be carefully considered, particularly if 
fuel is cheap. 

Having thus discussed the effect of load factor on the cost of pro- 
ducing power, the cost of management and distribution is next taken 
up. While it is stated to be beyond the scope of the paper to fully 
consider these costs, yet it was thought advisable to indicate by a 
curve including all the various costs approximately how the load 
factor influences the cost to the consumer. This is done very gen- 
erally as no two cases are alike; the cost of distribution is more 
variable with different systems than is the cost of power, depending 
on *he conditions of distribution, conduit or pole line construction 
and the extent and density of the territory to be covered. 

An allowance of $50,000 per year is made to cover all fixed charges, 
maintenance and attendance on the distributing network; $35,000 
8.0 
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FIG. 4.—COST OF POWER TO THE CONSUMER. 


per year for management, dividends on stock and miscellaneous ex- 
penses. For total losses 30 per cent. of the output is allowed; this is 
taken constant for all load factor, for while the percentage of known 
losses varies directly with load factor, the percentage of indeter- 
minate losses by grounds and theft varies inversely as the load factor. 
The actual losses from grounds are constant, hence percentage loss 
by grounds varies inversely as load factor; losses from theft usually 
occur with customers having a short hour load, and the greater the 
amount of such load connected, the greater this loss. A customer 
having a long hour load runs a greater chance of detection than 
others. Hence, the above statement holds that the total percentage 
loss will be constant. Further, this lost power reduces the amount of 
sales, therefore affecting all the expenses included in cost to cus- 
tomer. 

Fig. 4 shows a series of curves plotted for the 1&800-kw steam 
plant, the lower line representing cost of production and cost of 
distribution; second, cost of management, and third the effect of 
distribution losses on cost of power, the last being the final cost 
to consumer. 

The cost of coal is expensive and from the nature of things will 
increase in price, and it is, therefore, well. to investigate any method 
of producing power which is more economical in the use of fuel 
than the steam engine. Turning to the gas engine, a comparison is 
made between a steam plant and a gas plant generating producer 
gas for use in gas engines, and from such comparison some general 
results are deduced. 

As is well known, the gas engine has a very much higher thermal 
efficiency than the steam engine, which fact, together with the fewer 
number of auxiliaries required, would naturally lead one to suppose 
that a greater economy could be secured in the production of power. 

Difficulties, however, are encountered at the outset in the kind 
of fuel that may be used successfully in the gas producer. While 
the gas generated from anthracite coal is very successful in the 
operation of gas engines, the gas from bituminous coal contains tar, 
which, when carried through the valves in the cylinders of the 
engine, clogs the valves and ‘carbonizes under the intense heat to 
which it is subjected in the cylinder, preventing successful operation. 
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Some manufacturers claim to have succeeded in removing the tar or 
preventing its formation, but the burden of proof still rests with 
them, 

The overload rating of the gas engine is different from the steam 
engine in the ratio of about 15 to 50 per cent. Hence, in designing 
two plants, steam and gas, for equal overload capacities, it is neces- 
sary either to use gas engines of 25 to 35 per cent. higher normal 
rating, with consequent poorer economy at normal load; or add an 
extra engine and generator sufficient to take care of the extra over- 
load capacity of the steam engine over the gas engine. For example, 
in designing a gas plant of 900 kw capacity with a peak load of 750 
kw, allowing the same reserve as in the steam plant considered pre- 
viously, three engines of 530 British hp each will be required, with 
an aggregate normal British hp of 1,590 and maximum British hp 
.of 1,830, as compared with three 450 indicated hp equivalent to 410 
British hp steam engines aggregating 1,230 normal British hp and 
1,840 maximum British hp; or three gas engines of 410 British hp 
each and an additional engine of 360 British hp, aggregating 1,830 
British hp on maximum load. (From a practical standpoint, this 
additional engine would be made of the same capacity as the rest, the 
cost being the same.) In the first case at normal load on the gen- 
erators the engines are 30 per cent. under-loaded, with consequent 
poor efficiency; in the second case the first cost will be greater, due 
to the extra generator and increased size of building required. 

Allowing the same reserve capacity in producers, and with three 
330-British-hp gas engines direct-connected to 300-kw generators, 
running at 100 r.p.m., the first cost becomes $167,650, equivalent to 
$186 per kw, with the following: 

Fixed charges: 





Interest, at 5 per cent., On $167,650 ........seeeeeeeeeee $8,382.50 
Depreciation on machinery, 10 per cent. .....--++++seees 13,340.00 
Depreciation on buildings, 3 per cent. .......-..eeseeeees 1.005.00 
Taxes and insurance, 2 pef CEN. ..cccccccccccccceeercces 3,353-00 
| er Ore ney er Peer err yy rT eye er rrr $26,080.50 


The storage capacity at 100 per cent. load factor is small, about 
20,000 cu. ft. and is provided more for uniformity of gas than for 
storage. In case of accident to one producer, a second may be under 
way producing gas inside half an hour. The question of storage is 
important, particularly at small load factors when storage may be 
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provided for the peak and a constant load maintained on the pro- 
ducers. In a plant of this size where the number of producers 
actually required is not over two with a third for reserve, it is more 
advisable to use the same number of producers for all load factors 
and a small amount of storage for uniformity of gas and sudden 
Further, the extra storage capacity required for small load 
factors costs about the same as an extra producer. 

The operating costs for oil, repairs, supplies and water have been 


peaks. 


taken practically the same as for steam, as there are insufficient re- 
The cost of 
labor is somewhat cheaper; for the type of producers considered only 


liable data at hand on this subject at the present time. 


one man is actually required. 
In Fig. 5 are given curves for cost of power with varying load 
factor for this g00-kw gas plant. 
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A comparison of Figs. 1, 2 and 5 shows a greater economy for 
the gas plant at the higher load factors, but poorer economy at 
low load factors, due to the influence of the heavy fixed charges. 
The higher the cost of coal, the greater is the economy of the gas 
over the steam plant at high load factors. 

It must be remembered that the fuel economy in the case of the 
steam plants is taken considerably higher than the average, and can 
only be secured by constant and careful attention to all the details 
around a power plant. In the gas plant the fuel at 50 per cent. load 
factor is taken at 1.4 pound coal per British hp-hour, which is some- 
what higher than the manufacturers will guarantee. No matter how 
the fuel costs may vary from those given in these curves, they are 
relatively of far-greater importance when the load factor is high than 
when it is low. 

The storage battery has not been considered in what precedes, 
even where it might be desirable, but a plant assumed of certain 
maximum capacity for the peak load. The storage battery is evi- 
dently a means in the hands of the power-producing company of 
increasing the average load on the machinery. By charging the bat- 
tery during light load and discharging during periods of heavy 
load, a more constant load on the generating apparatus is produced 
with consequent better efficiency and at the same time acting as a 
reserve in case of accident in the power plant. Unfortunately, the 
battery is expensive and a loss occurs in its operation which greatly 
reduces the higher efficiency secured by the increased load factor. 
The great benefits obtained by its use are reserve capacity and volt- 
age regulation, enabling the use of more efficient lamps. 





Paralleling a 5500-KW Turbo-Alternator. 


The Electric Club Journal, in its issue of February, gives an 
account of the operation in parallel of the 5,500-kw, 25-cycle West- 
inghouse turbo-alternator supplied to the Interborough Rapid Tran- 
sit Company, of New York, and erected in the Seventy-fourth 
Street power house. This was the first Westinghouse unit of this 
size to be put in service, although a number of similar machines are 
approaching completion. The day after this machine was first put 
in service, it carried loads as high as 8,000 kw, and for considerable 
periods loads between 7,000 and 8,000 kw were of common occur- 
rence. This turbo-generator is the largest now in service. 

Within a few days after the machine was put in service, and while 
operating in parallel with six of the slow-speed, 5,000-kw machines 
in the same station, a short-circuit occurred among the main leads 
at a point between the turbo-generator and the switchboard. This 
was a dead short-circuit and it tripped the automatic switches on 
all the slow-Speed machines, which were set at almost three times 
full load current, but did not trip the safety switches on the turbo- 
generator on account of the fact that the arc was so violent that 
it burned off the leads to the safety devices for this particular ma- 
chine, though these leads were in a separate conduit. It was neces- 
sary to cut the turbo-circuits off by hand and the short-circuit, there- 
fore, continued on this machine some little time before it was cut 
out. Careful examination of the generator showed that it was 
absolutely uninjured in any way, as far as could be determined, 
and was ready for service immediately afterward, but could not 
be thrown in with the other machines on account of the main leads 
to the switchboard being burned off. The machine has been in 
service with heavy loads since these leads were replaced. 

The 5,500-kw turbo-generator is run in parallel with the other 
machines in the station and the only notable difference in its oper- 
ation and that of the slow-speed machines is due to the difference 
in the speed regulations of the two types of engine. The steam tur- 
bine was adjusted so that it regulated much more closely in speed 
than the low-speed engines and, in consequence, the turbo-generator 
takes the fluctuations in load. It is noted that when the turbo-gen- 
erator is operating in parallel with the slow-speed machines, the 
latter carry a much steadier load than when the steam turbine is 
cut out, the turbine u..it appearing to take all the fluctuations when 
This unit, therefore, has something of the effect of 
This effect, if con- 
sidered undesirable, can be modified readily be adjusting the speed 
characteristics of the steam turbine. 


it is in circuit. 
a fly-wheel or a storage battery on the system. 


On account of its uniform rotative velocity and its relatively large 
fly-wheel capacity, the turbo-generator is particularly suitable for 
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operating rotary converter systems such as the Interborough. Such 
machines also operate extremely well in parallel, and the operation 
of a steam turbine unit with a reciprocating unit is, in general, con- 
siderably better than reciprocating units with each other, due to the 
fact that the mean rotative velocity of the combined units is better 
than in the case of reciprocating units alone. ._In the case of the 
Interborough slow-speed generators, this effect is not noticeable, 
as there is no evidence of periodic speed fluctuations in the slow- 
speed units, due to a large extent to the heavy dampers on the ma- 
chines, their large fly-wheel capacity, and the proportions of the 
engines which are designed for very small angular variation. 

Some months ago a series of tests was made to determine the 
paralleling qualities of turbo-generator units. At full voltage the 
machines ran perfectly in parallel. Fluctuations in speed were so 
slight that periods from one to fifteen seconds could be obtained for 
synchronizing. When the voltage was reduced to 60 per cent. of 
the normal, the machines would carry the full current without any 
evidence of hunting. The voltage was further reduced and tests 
were made, until about 15 per cent. of the rated voltage was ob- 
tained. Under these conditions the machines still remained in 
parallel when carrying full load current, but the conditions of 
paralleling were not perfectly stable, the load being transferred 
from one machine to the other at an irregular but not rapid rate. 
As the synchronizing power varies approximately as the square 
of the voltage, it was extremely low in the last test cited. It is 
evident, therefore, that but small interaction is required between 
such machines to maintain parallel operation. 


Recent Electrochemical Developments. 





IRON AND STEEL. 

The electric furnace has attracted much attention in recent years 
in connection with the reduction of iron ore and the manufacture of 
steels of different qualities, and attempts in this direction have even 
been commercially successful for the production of special high- 
priced steels; on the other hand, electrolysis of aqueous solutions of 
iron salts has been resorted to for producing pure iron for special 
purposes. In this respect the refining process of Burgess and Ham- 
buechen has attracted the most attention and their almost absolutely 
pure iron is now to be used as the starting material in extended re- 
searches. The Carnegie Institution has recently granted funds to 
Prof. Burgess for carrying out these researches. The electrolyte 
used by him is a mixture of ferrous and ammonium sulphates, the 
current density 6 to 10 amp. per sq. ft. of cathode surface, the tem- 
perature of the electrolyte 30° C. 

A very similar process has recently been patented by Mr. Woolsey 
McA. Johnson, who uses as electrolyte a solution of ferrous am- 
monium chloride or sulphate, containing a small amount of organic 
acid. The current density is from 10 to 20 amp. per sq. ft. An ele- 
vated temperature up to 60° C. is used. The electrolyte is purified 
from time to time by a cementation process. 

Electrolytically refined iron is almost invaluable as a starting ma- 
terial for researches on the properties of iron alloys. For prac- 
tical purposes its use seems to have been restricted in the past to 
the “steel facing” of dies and electrotypes; an electrolytic refining 
process is, for instance, used by the Bureau of Engraving of the 
Russian Bank Note Office. 

Mr. J. M. A. Gerald patents a process of reducing iron from ore 
followed by refining. Iron ore, mixed with carbonaceous material 
and flux, is reduced to spongy iron; the slag is separated from the 
metal and the latter is treated in a refining furnace with a cathode 
in the bottom and an adjustable anode at the top. The passage of a 
current causes the metal to boil and “drops of metal are thrown from 
the surface into the oxidizing atmosphere present in the furnace. The 
resulting oxidation recarburizes and refines the metal.” The process 
also involves special features for heating the ore charge by the hot 
gases from the refining furnace and also for utilizing the hot gases 


from the reducing furnace. 
ELECTROPLATING. 
Mr. Hugh Rodman patents an electroplating process with a fused 


electrolyte. It is described as applied to the coating of an iron or 


copper wire with a fusible metal, such as lead, tin or zinc. The 
apparatus is shown in Fig. 1, where 4 is the anode and the vessel, 1, 


with the terminal, 7, the cathode; 5 is the wire to be coated; it is 
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passed continually through the apparatus, guided by the rollers, 6. 
The vessel contains in its bottom the fused metal, 2, with which 
the wire is to be coated, while above it floats a molten hydroxide, 
3, of an alkali metal. Potassium or sodium is deposited both upon 
the surface of the metal, 2, and upon the wire, 5; it rapidly diffuses 
through and dissolves in the fusible metal; this diffusion is aided 
by the stirring action of the moving wire and serves to secure a 
closely adherent and uniform deposit of the coating metal. The 











FIG. I.—RODMAN ELECTROPLATING APPARATUS. 


deposition of sodium or potassium onto the wire, 5, before it passes 
into the fused metal, effectively cleans the wire by the reduction 
of any coating of oxide, so that any extensive preliminary pickling 
or cleaning operation is avoided. 

Messrs. J. G. Brothwell and G. F. Penley patent details of con- 
struction of a rotatable electroplating tank in which the articles to 
be plated are submerged and continuously “tumbled,” the construc- 
tion enabling one constantly to examine the articles. 

DIAPHRAGM CELL. 


In many electrolytic processes two different electrolytes are used, 
one at the anode, another at the cathode; in such cases it has been 
the practice to divide the whole cell into the compartment by means 
of porous diaphragms. In other electrolytic processes in which 
only one electrolyte is used, it ‘s of the greatest importance to re- 
move immediately the anodic and cathodic products of the electro- 
lytic reaction from the sphere of action; in the case of electrolysis 
of brine solutions, for instance, this has been accomplished by the 
use of diaphragm cells with porous diaphragms or by the use of a 
mercury cathode which removes the sodium from the cell, or by 
keeping the anodic and cathodic liquids separate from each other 
by utilizing their different specific gravities. 

G. Rambaldini patents a construction of a cell which is separ- 
ated into anodic and cathodic compartments by means of non-porous 
walls which reach to the bottom of the cell. The anodic and the 
cathodic liquids proper do not reach up to the top of the dividing 
walls. Connection between the two compartments is produced by a 
third liquid of lower specific gravity, which floats above the top of 
the dividing walls. This electrolyte must, of course, be chosen 
according to the nature of the anodic and the cathodic liquids. For 
example, in the Siemens process for the electrolytic precipitation 
of copper from the mother waters, containing this metal in the 
state of sulphate, the third liquid is a dilute solution of sulphuric 
acid. In the Hoepfner ‘process, where the copper is in the state of 
chlorine, the third liquid is a dilute solution of hydrochloric acid. 

TREATMENT OF GASES AND AIR BY MEANS OF DISCHARGES. 

The problem of producing chemical effects in gases by means of 
electric discharges through the same continues to attract inventors, 
the object being in most cases, of course, the production of nitric 
acid from atmospheric air. H. Pauling divides the process in two 
steps. He first “adds energy to a certain quantity of atmospheric 
air” by ozonizing the air by silent electric discharges or by heating 
the air to a temperature where nitric oxide is decomposed into 
nitric dioxide and nitrogen; this takes place at a temperature of 
1,000 to 1,200° C. The air thus treated is then subjected to spark 
discharges. “The amount of water necessary to convert the nitrous 
compounds formed into nitric acid may then be added by introduc- 
ing steam and fresh air or hydrogen or gas mixtures containing 
hydrogen, such as water gas, into the air after the electric spark 
discharges have been interrupted.” According to the inventor, the 
object is to prevent the formation of nitric oxide and ozone during 
the spark discharges which would cause an important loss of heat. 
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The same inventor patents a process for producing ammonium 
formate from a gas mixture, containing hydrogen, nitrogen and 
monoxide of carbon, together with steam, by means of silent electric 
discharges in the presence of a catalytic agent like spongy platinum. 

A batch of patents relating to details of construction of apparatus 
for sending spark discharges through air has been granted to Mr. 
E, E. Werner. The inventor injects a plurality of jets of com- 
pressed air into the spark-gap, the ‘sparks being thereby very finely 
subdivided. The cooling effect of the expansion of the compressed 
air is utilized to cool the transformer, which actuates the induction 
coil. Means are provided by which the electric energy supply is 
controlled by the pressure of the air in the supply chamber. 

BATTERY INVENTION. 

Mr. C. J. Reed patents a method for making spongy lead for use 
in storage batteries. He mixes one or more compounds of lead 
in a powdered condition—such, for example, as oxide, chloride or 
sulphate of lead—with finely divided metallic zinc, or “zinc-dust,” 
in chemically equivalent proportions. This powder when thoroughly 
mixed is subjected to a liquid of such composition as will decom- 
pose the lead compound into metallic lead and oxygen, chlorine or 
sulphuric acid, according to the particular lead compound em- 
ployed. The oxygen, chlorine or sulphuric acid unites with the 
zinc to form a zinc salt that is easily washed out by means of 
water, leaving pure metallic lead in a spongy form. 

Mr. A. Meygret patents a protective covering for: storage battery 
plates. He interposes between the active material of the battery 
plate and the protective coating a film by which direct contact of 
the protective coating with the active material is prevented and at 
the same time the protective qualities of the coating are not im- 
paired. 

Mr. J. L. Hall patents an apparatus for automatically cutting out 
a storage battery from the charging circuit when the drop across 
the battery terminals reaches a predetermined value. It is an auto- 
matically-opening rheostat provided with a control magnet with two 
windings; one winding is connected across the generator terminals 
and the other winding across the battery terminals, the latter wind- 
ing always acting in opposition to the first one. 

Mr. J. Melzer patents a battery which may be charged either 
from direct or alternating-current supply mains. It is in effect a 
combination of an electrolytic rectifier with a storage battery, and 
the property of aluminum of allowing a current to pass only in 
one direction is made use of. One form of construction is shown 
in Fig. 2. The cell is divided into two compartments separated 
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FIG. 2.—MELZER BATTERY. 


by the lead plate, 4. One compartment contains the aluminum 
anode, 6, the other the bifurcated negative pole lead electrode, 5. 
When the cell is to be charged with direct current the aluminum 
electrode is cut out of circuit and only the right-hand compartment 
of the cell is used. If alternating current only is available, one 
terminal is connected to 5 and the other to the aluminum electrode, 
6, while 4 now acts as a bipolar electrode during the charging oper- 
ation. The action of the aluminum plate will rectify the current 
and at the same time the battery will be charged. 
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Various mechanical details of general construction of primary 
cells are patented by Messrs. F. P. Dewey, W. Stoeckigt, A. Ga- 
brielson respectively, while Mr. F. J. Delavie patents details of a 
battery zinc support. 





New Telephone Patents. 





NOVEL ARRANGEMENT OF A COMMON BATTERY. 


As the fundamental common battery system patents provided a 
single battery serving both called and calling stations of a connection 
in multiple, attempts have been made from time to time to produce 
a system wherein the battery should bear a relation to the line 
such that this condition would not be fulfilled. Such is the two- 
battery system of the Kellogg Company wherein all calling stations 
are served in parallel from one battery and all called stations from 
a second battery. There has now appeared another system, the 
patent for which has been assigned to the above-named company. 
This is the invention of W. W. Dean, and is shown in conventional 
diagram in Fig. 1. In this system one battery suffices, but it will 


3% 
“lili i 


4X 


DEAN COMMON BATTERY SYSTEM. 
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be seen that it is so arranged that for any one connection it is in 
series with the calling and called station circuits and does not 
serve them in parallel. 


ILLUMINATED DIAL AUTOMATIC INSTRUMENT. 


It seems that at times trouble has been experienced by users of 
automatic instruments because of inability to distinguish clearly 
the number and symbols displayed upon the dial. In order to over- 
come this difficulty, a sending instrument has been invented by 
C. D. Reeve, of Grand Rapids, Mich., which has an illuminated dial. 
A lamp is concealed within the casing of the instrument, and its 
circuits are so arranged that the removal of the receiver from the 
hook lights the lamp. Each character on the dial is painted upon 
the glass of a small window and it may thus be plainly seen. As 
soon as selection is made, the lamp may be cut off by means of a 
hand switch lever without waiting for the return of the receiver to 
the hook at the completion of conversation. - 

COMMON BATTERY SIGNALING SYSTEM. 

Further developments of the invention of A. Ekstrom of a com- 
mon battery system with special means for controlling the signals, 
and which was mentioned last week, are disclosed in a second 
patent now at hand. This patent refers to means for providing an 
audible busy test, a test potential being connected to the jack sleeves 
of all busy lines through the agency of an auxiliary contact and 
winding on the cut-off relay. This patent, like the earlier one, is 
assigned to Aktiebolaget, L. M. Ericsson & Co. 


LETTER TO THE EDbiTors. 


The’,Use of Trees in Wireless Telegraphy. 








To the Editors of Electrical World and Engineer: 

Sirs:—In your issue of January 28, in commenting on the results 
obtained by Major G. O. Squier in the use of trees for wireless tele- 
graph antennz by connecting a low and high portion of the trunk 
by nails driven therein, you say “the results reported hardly bear the 
inference that a tree could be used successfully as a long-distance 
antenna for wireless telegraphy.” Some experiments I have made 
lately tend to show that as a receiving antenna a tree can be made 
to give excellent results. I cannot, however, yet report upon the 
use of a tree as a transmitting station. 

I started first with the intention of using a tree to elevate a wire 
that should be well insulated. As an alternative measure it seemed 
that an insulated wire resting on the tree top would at least give 
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some results as a receiver, since the incoming impulses would not 
be of high potential. Copper double-coated paraffine-insulated bell 
wire was first used, and four wires were carried over the tree top 
in different directions, and both ends of each wire were connected 
to a wire leading to suitable receiving apparatus, 100 ft. away. The 
result was that on one occasion, with favorable conditions, a distant 
station, presumably New York, was so distinctly heard that an 
expert could have readily read the message. At one time both the 
New Haven De Forest station and the distant station were sending 
at the same time. The sound of the distant station was not com- 
pletely overpowered. The New Haven station (three miles off) 
stopped and then the distant station continued sounding and came 
out clearly. 

As it will probably be of general interest to know that a station 
80 miles away has been heard by using an elm tree 2 ft. in diameter 
and 60 or 70 ft. high as an antenna, the grounds for belief that the 
distant station was New York will, therefore, be stated, and some 
of your readers may be in a position to decide the matter. A day 
or two before the time alluded to, the New Haven station announced 
that after some time spent in tuning they had succeeded in calling 
up New York, and a few days later a number of messages were 
exchanged between the stations, which were published and the state- 
ment was added that New York was the only station available at 
present from the New Haven station. Further, the presumed New 
York station has a style of general call peculiarly in contrast with 
that of the New Haven call up. The call has intervals of a half 
minute continual buzz, followed by a few dashes, then dashes and 
dots. The contrast is simply in the handling by the operators; the 
sound appeared otherwise of exactly the same character. 

It was now suspected that the cover on the wire used was prac- 
tically a poor insulator, and that therefore the success did not depend 
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upon the insulation. Later two large trees have been tried with bare 
galvanized wire, used in the same way, as was the insulated wire 
on the first tree. The result indicates that the bare wire works fully 
as well, if not better, than the insulated wire, as far as receiving is 
concerned. 

We have now arrived at what appears to be an extension of the 
reported method of Major Squier.. The connection is made with the 
top of the tree instead of the upper part of the trunk, and instead 
of a ground at the bottom of the tree, another is provided at a dis- 
tance. A tin roof was used at times. 

One more point will be mentioned, as it has a bearing on the use 
of trees as antenne. One large maple tree some 600 ft. away gave 
good results over an iron telephone wire utilized for this connection. 
The distant call mentioned came out clearly on this wire. This opens 
up the possibility of combining the effect of a large number of 
isolated trees, each tuned by itself and all connected to one receiver, 
to increase the effect. I will mention that this distant tree gave 
strong effects with little regard to tuning when tested on the nearer 
New Haven station, while the nearer tree responded with more 
readiness to a change in the tuning apparatus. 

Although trees may not be able to displace artificial antenne for 
the best long-distance work, it may turn out that the wide-spreading, 
many-branched top of a tree will furnish a model for the artificial 
antenna and guy wires, with additional attachments to contribute to 
the result. The'fact that trees can be so readily prepared for use 
as antennz will doubtless greatly popularize the use of wireless teleg- 
raphy. Iron wire answers a good purpose at a considerable saving 
of expense. Wires can be pulled over a tree by a cord which has 
been drawn up by a thread. The thread is first thrown over attached 
to a weight which is projected by a rubber sling. 


New Haven, Conn. Joun M. BLAKE. 





DIGEST OF CURRENT ELECTRICAL LITERATURE 








DyNAMos, Motors AND TRANSFORMERS. 


Repulsion Motor.—ScHNETZLER.—The first part of an article on a 
new repulsion motor, and its predetermination. The ordinary re- 
pulsion motor can be built so as to give good commutation, and its 
power factor is at least as good as that of induction motors; on the 





FIGS. I AND 2,—-REPULSION MOTOR. 


other hand, the problem of speed regulation is rather difficult to 
solve. The influence of the position of the brushes on the torque 
may, of course, be utilized, but this involves considerable practical 
difficulties. Deri has overcome them in the following way: In a 
two-pole machine he does not provide two short-circuited brushes 
displaced by 180° (Fig. 1a), but he provides four brushes (Fig. 1b), 
of which two, if and F., are stationary below the middle of the 





poles, while the other two are displaced by 180° against each other 
and are connected with the stationary brushes in the manner shown 
in the diagram. The position of these latter brushes, B,, B,, can be 
varied so that the angle a between the same and the stationary 
brushes can be varied between o and 180°. Fig. 2a shows the ar- 
rangement for a four-pole machine. The corresponding stationary 
brushes and the corresponding movable brushes may, of course, 
be also connected in parallel, as shown in Fig. 2b. The evident ad- 
vantage of this arrangement is that the space available for the dis- 
placement of the brushes is twice as large as with the ordinary 
arrangement. The patents for this arrangement have been bought 
by the Brown-Boveri Company. The author begins to develop the 
theory of the repulsion motor with Deri’s connections, and to give 
a simple method which may also be used for the calculation of the 
ordinary repulsion motor. The article is to be concluded.—Elek. 
Zeit., January 19. 

Compensating Alternating-Current Generator—WALKER.—A com- 
munication with reference to the notes on his paper abstracted in 
the Digest last week. He denies that at no load the unsaturated pole 
has a polarity opposite to that of the main pole and partially coun- 
teracts its effect. Theoretically, it should have no polarity at all, 
but in practice there is :t no load a very slight field under the un- 
saturated pole, having the same polarity as the main pole; this 
appears to be due to the residual magnetism of the pole. Mention 
is made of results of a test on a machine actually built. In the 
specifications of a 1,000-kw alternator for a station, one of the con- 
ditions was as follows: “The regulation is to be such that with a 
speed variation of 3 per cent. between no load and full load the 
variation of the generator voltage shall not exceed 3 per cent. With 
full load at 0.8 power factor thrown on, the generator running light, 
the drop in voltage shall not exceed 8 per cent., the speed and excita- 
tion remaining constant.” The tests made were the following: A 
small string of incandescent lamps was placed. across the terminals 
of a generator, which was otherwise unloaded and running at normal 
voltage. Full load (an iron wire rack) was then suiddenly thrown on 
the machine by closing the main switches. Not the slightest blink 
was observed in the lamps, the only effect being that the lamps be- 
came a little brighter. When the power factor of the load was re- 
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duced to 0.82 the voltage fell only 6 per cent—Lond. Elec., Jan- 
uary 20. 

Electromechanical Compounding Device-—MENGES.—A long com- 
munication with reference to the paper of Brock on the electrome- 
chanical system of Routin, recently abstracted in the Digest. The 
author claims that a method described by him in 1887 is the same in 
principle, but simpler in execution than that of Routin—Elek. Zeit., 
January 19. 


LIGHTS AND LIGHTING. 


Tantalum Lamp.—Von Botton.—A concise summary of the work 
done in the laboratory of Siemens & Halske on the preparation and 
properties of tantalum (see ELecrricAL WorLp AND ENGINEER, Jan- 
uary 28, pp. 180 and 199). After some introductory remarks of a 
general and historical nature, he discusses briefly experiments made 
with vanadium (melting point 1,680° C.) and niobium (melting point 
1,950° C.), and then describes briefly two methods of preparation 
of pure tantalum (melting point 2,250 to 2,300° C). The first method 
ic electrolytic reduction of tantalum tetroxide pressed in form 
of a thread and placed in a vacuum. When an electric current is 
passed through the thread, air is driven out of the porous thread, the 
evacuation is continued and the temperature of the glowing wire is 
increased until at white heat it begins to become brightly incan- 
descent at different points. These white points gradually extend into 
longer and longer lines until the whole thread is uniformly incan- 
descent along its length. During this reaction there is given off a 
gas which has been found to be pure oxygen. The original brown 
color of the oxide simultaneously changes into the pure gray color 
of the metal and the metallic tantalum wire becomes flexible like a 
copper wire after several hours of highest incandescent heat. The 
second method of producing pure tantalum is said to be easier, 
but the description is very short. It consists first in the produc- 
tion of raw, impure metallic tantalum by the method of Ber- 
zelius and Rose (heating the potassium and tantalum fluoride, 
K,TaF,, with potassium and extracting the potassium fluoride with 
water); the raw metal thus produced is then refined by the action 
of the electric arc in a vacuum. The specific heat of tantalum is 
0.0365, the atomic heat 6.64, the specific gravity about 16.5. The 
specific resistance (per one meter length and one sq. mm. cross- 
section) 0.165 in the average. The temperature coefficient is 0.3 
per cent. between 0° and 100° C., and 0.26 per cent. between 0° and 
350° C. “The resistivity increases with the temperature and reaches 
at a consumption of 1.5 watt per candle the value 0.855.” Experi- 
ments with many hundreds of tantalum lamps gave a useful life of 
400 to 600 hours, during which it consumed about 1.5 watt per cp. 
Useful life is here defined as the time at the end of which the lamp 
has lost 20 per cent. of its “light energy” (meaning presumably can- 
dle-power). The candle-power increases during the first 100 hours, 
whereby the specific energy consumption decreases to about 1.3 
watt per candle. The latter then increases and at the end of the 
useful life the lamp consumes 1.8 to 2 watts per candle. The lamp, 
however, continues to burn for 1,000 or 1,500 hours. More detailed 
information concerning the tantalum lamp is promised for the future. 
The author then gives various data on chemical and physico-chemical 
properties of tantalum and its alloys with various elements. The 
Siemens & Halske Company has taken out or applied for 200 patents 
in Germany and other countries for the manufacture of tantalum and 
its applications, comprising about 1,000 claims.—Zeit. f. Elektro- 
chemie, January 20. 

Illumination from Arc Lamps with Inclined Carbons.—Monascu. 
—The addition of certain chemicals to arc lamp carbons for the pur- 
pose of increasing the illumination (for instance, in the Bremer 
arc) has resulted in the construction of the so-called “intensive arc 
lamp,” in which the carbons are placed side by side downward and 
form a.certain angle with each other. They produce a maximum 
of illumination directly below the lamp; hence, the name “intensive 
lamp.” According to Wedding, one-fourth of the light comes from 
the flame arc and three-fourths from the incandescent carbons. The 
present author shows at some length, with the aid of diagrams, that 
in the ordinary are lamp, in which the two carbons are placed one 
above the other in a vertical straight line, the distribution of illumi- 
nation around the axis of the carbons is the same in all planes ver 
tical with respect to the axis of the carbons, but that this is no longer 
the case with intensive arc lamps. It is, therefore, not proper in 
the latter case to determine mean spherical or hemispherical candle- 
power by determining in one vertical plane the illumination curves, 
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point by point, with the photometer and then to form the integral 
either by calculation or by the method of Rousseau. This is shown 
in Fig. 3, in which each curve gives the candle-power for an angle 
of 10°, 20°, 30° 40°, * * * go° below the horizontal, while each 
curve refers to a different vertical plane. The curve 1 refers to the 
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FIG. 3.—ILLUMINATION CURVES, 


plane through the two carbons; the other curves designated 15°, 30°, 
* * * go° refer to planes inclined against the plane through the 
carbons by the number of degrees stated. This diagram is based on 
the case of two parallel vertical carbons side by side. The author 
says that the only possibility of determining the mean spherical or 
hemispherical candle-power in case of parallel or inclined electrodes 
is by means of lumenmeters, according to Blondel. He also gives 
the results of experiments in which the illumination from an “effec- 
tive arc lamp” in the plane through the carbons was determined with 
and without a globe. Since the production of lumenmeters for lamps 
with globes is very difficult, although not impossible, and since such 
an instrument would require much space and would be expensive, 
the author recommends to measure the illumination of the are with- 
out globe by means of the lumenmeter and to subtract a certain 
amount for the globe according to the type of globe used.—Elek. 
Zeit., January 19. 


POWER. 


Electric Haulage Plant.—Some notes on the three-phase electric 
haulage plant at Shirebrook Colliery. The motor is a three-phase 
induction motor of the squirrel cage type, and is started by means of 
an auto-transformer.—Lond. Elec. Rev., January 13. 

Niagara Falls—Smitru.—A fully illustrated article on the hydro- 
electric plants in the Canadian Niagara district, dealing with plans, 
equipment and progress of all the projected stations —Eng. Mag., 
February. 





TRACTION. 


Signaling System for Tramways.—In the conclusion of the illus- 
trated description of the Amsterdam-Haarlem tramway system in 
Holland, the power plant is first dealt with. It contains three steam- 
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FIG. 4.—SIGNALING SYSTEM FOR TRAMWAYS. 








driven, 300-kw, 525 to 575-volt generators. The overhead equipment 
is on the bow system. The following safety signaling apparatus is 
used on single-track sections in such a manner as to prevent two 
cars entering upon a section at the same time in opposite directions, 
if the end points cannot be seen at the same time. Fig. 4 shows the 
wiring diagram of the apparatus and the connections of the same with 
the contact pieces, a, b, c, d, and the lamp signals, overhead wiring 
and connections to earth. A®each switch point where trains enter 
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and leave, the same contact pieces, a, b, c, d, are installed, and by the 
passing of a car are connected by means of a stirrup with the trolley 
wire, in consequence of which the current flows for a brief period. 
This current flows through the windings of an electromagnet, e, 
whereby the armature of the magnet is drawn up, and a ratchet, f, 
is engaged with a toothed wheel, g, and at the same time this toothed 
wheel turns through one section of its circumference. Firmly con- 
nected to this toothed wheel is a contact wheel, 4, one segment of 
which, i, forms, with the spring, k, an arrangement for breaking 
contact in the circuit of the light signals in such a manner that the 
contact is normally broken; therefore, no light burns when the 
section is free—that is to say, when no car is passing between A and 
B. As soon, however, as the car enters the section in the one or 
other direction, a turning moment acts on the toothed wheel, as above 
described, the lamps are lighted, and when the green lamp is alight 
the signal is free, and when the red lamp burns the signal is at 
danger. When, now, the car leaves the single-track section and 
touches the contact apparatus in connection with the trolley wire, 
the toothed wheel is turned in the opposite direction, by means of 
which the spring, k, slips off from the segment and the lamps are 
extinguished. It is easy to see that the apparatus works in exactly 
the same manner for several cars, following one after the other, and 
that the number of cars is limited only by the number of teeth on 
the toothed wheel. By the entrance of each car into the section the 
wheel is turned forward one tooth, and by the same car leaving the 
section it is turned back by one tooth, so that the lamps are extin- 
guished only after all the cars have passed out of the section. If 
the course of a car is followed from A to B, it will be seen that the 
car on nearing the point A touches the contact piece, b, and through 
a stirrup operates the relay as above described. The spring, k, 
touches the segment, the green lamp lights up and is seen from the 
car, showing that the track is open. At the point B the red danger 
signal appears. The section, therefore, is closed for cars coming 
in the direction of B. After the car has passed the stopping place, 
it passes through the single-track section, and making contact with 
d works the relay in the opposite direction, and the lamps are extin- 
guished. The same process is gone through when cars pass from 
B to A with this difference, that the relay at B lights or extinguishes 
the lamps. For the case when the cars make contact at 5 and c 
simultaneously, red and green lights appear on both sides. In order 
to prevent any confusion in the mind of the motorman, and in order 
to give one car the right of way, the signals are spaced as is marked 
on the wiring diagram, and the stopping place at the point A is 
located between the signals, and the stopping place before the signals 
is located at the point B. By this means, when by accident contact 
is made simultaneously at b and c, the car coming from B will see 
only the green light, which means “free track.” The car coming 
from A, however, will see from its stopping place only the red light 
danger signal, and will, therefore, be obliged to wait until the first 
car has passed the section—Lond. Elec., January 13. 

Interurban Railways—A fully illustrated description of the sys- 
tem of the Stark Electric Railroad Company; the line runs for 37 
miles between Canton and Salem, in Ohio. Another illustrated 
article refers to repair shop practice on the Jackson and Battle 
Creek third-rail system, which is an interurban line of moderate 
length. The favorable experience upon this road with steel-tired 
wheels is also discussed —St. Railway Jour., January 7. The com- 
pletion of the interurban line between Toledo and Detroit is dealt 
with in the St. R’y Jour., January 28. 


Surface Car Controller—Taytor.—An article on the surface car 
controller, its performance, inspection and efficiency. The writer 
discusses the causes for the troubles which are experienced with the 
present type of surface car controller and gives a number of prac- 
tical hints as to its operation and maintenance; he deals especially 
with the controller “explosion” trouble. He suggests that the auto- 
matically accelerating contact controller used for the heavier elevated 
cars should also find a place in surface work.—St. R’y Jour., Jan- 
uary 7. 


Car Test Recorder—Ayer AND KNow.tton.—A fully illustrated 
description of an apparatus developed by the Boston Elevated Rail- 
way Company, for making a continuous record of the power con- 
sumption, speed-time and aeceleration-time curves and distances run 
by its elevated trains. Diagrams showing typical runs are given as 
well as one for a complete round trip for a four-car train.—St. R’y 
Jour., January 14. ¢ 
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Thermit Rail Welding.—A fully illustrated article on the experi- 
ence of the Hartford (Conn.) Street Railway Company with ther- 
mit rail welding. The process is described and hints are given as 
to details of operation, together with a full account of the cost in 
practice.—St. R’y Jeur., January 28. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


British Central Station Statistics—The very full annual table of 
electric supply and traction undertakings in the United Kingdom. 
The first table comprises only the central stations which have no 
tramway load. There are 260 such stations now in operation and 
in the United Kingdom, while 13 are in progress and 15 towns take 
electricity supply “in bulk,” and 84 stations are projected. It is 
believed that the number of undertakings in which the supply is 
bought in bulk and then retailed will greatly increase. “With but 
few exceptions, none but the very smallest towns will be without 
electric light in the near future.’ The enormous increase in the 
number of connections to electricity works has been largely due to 
the increased popularity of the electric motor and the low price at 
which it has been possible to sell energy to consumers with a high 
load factor. The Nernst lamp is making good progress, and it has 
been shown that in actual practice the introduction of a more eco- 
nomical consuming device does not diminish the total amount of 
energy sold, but invariably results in an increase, for the numbers 
of new consumers attracted by the prospect of greater economy by 
far counterbalances a slight loss in revenue that may be incurred 
on each individual. The Nernst lamp has not superceded the arc. 
The arc lamp still holds its ground while the Nernst lamp is gaining 
new territory. The total connections in London are equivalent to 
about 6.8 millions of 8-cp lamps. This figure shows an increase of 
1.3 millions over that of last year—Lond. Elec., January 13. The 
annual table of those central stations which in addition to their 
lighting and power load also supply tramways. There are now in 
operation 114 such stations in the United Kingdom, 19 more stations 
being projected.—Lond. Elec., January 20. 

Discriminating Relays and Cut-Outs.—FteLp.—An article in which 
the author says that much of the difficulty experienced with dis- 
criminating relays and cut-outs for alternating-current circuits is 
due to the unfortunate designation, “reverse-current” relay. While 
this is correct for direct currents, it is a misnomer for alternating 
currents. The criterion which alone decides the operation of a suc- 
cessful relay for alternating currents is: Is the energy component 
of the current in the same direction or opposite direction at every 
instant to that in which the e.m.f. acts? The relay must be provided 
with a sample of both the main current and the supply e.m.f. An 
obvious method is the use of wattmeter relay, pure and simple; if it 
can be made sufficiently sensitive to operate with the smallest amount 
of reverse power which constitutes a dangerous condition, it will 
theoretically form an ideal relay. The author then speaks of com- 
pounding differential devices. The principle consists in two solenoids 
pulling a single armature in opposite directions; in the one solenoid 
the effects of the samples of current and e.m.f. are added; in the 
other subtracted. Fig. 5 shows a reverse power relay and indicator 
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FIG. 5.—REVERSE-POWER RELAY AND INDICATOR. 
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of Ferranti for operating with any reverse power down to 10 per 
cent. of the full load. The diagram shows the action of the relay. 
A weighted contact lever, L, pivoted at o stands vertically. The 
wattmeter movement rotates about the axis, x (at right angles to 
paper), in a counter clockwise direction with reverse power, and 
tends to rotate in a clockwise direction with forward power. Thus 
the arm is positively held upright by the pin, p, in the wattmeter disc 
engaging in the projection, t, of the contact lever, as long as the 
transmission of power is in the forward direction. On a reversal 
of power the wattmeter rotates in the counter clockwise direction, 
and the pin, p, impinging against the lever causes it to overbalance 
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and fall into the horizontal position, thereby establishing the trip 
coil and indicator lamp circuits—Lond. Elec. Rev., January 13. 


ELECTROPHYSICS AND MAGNETISM. 


Eddy Currents.—Picou.—The first part of a serial giving a sum- 
mary of the theory of eddy currents and their applications, mainly 
according to papers of Thomson, Field and Potier—L’/ndustrie Elec. 
—January 10. 

Magnetic Change of Resistance-WiLL1AMs.—An illustrated ac- 
count of an investigation on the change of resistance with magneti- 
zation of iron, nickel and nickel-steel at various temperatures. The 
results are given in form of diagrams.—P/ul. Mag., January. 

Magnetism.—LANGEVIN.—A paper in which he makes another at- 
tempt to formulate an electron theory of magnetism and claims that 
it is possible with the aid of the conception of the electron to obtain 
the necessary distinction between paramagnetic and diamagnetic 
bodies.—Lond. Elec., January 13; from Comptes Rendus, De- 
cember 26. 


ELECTROCHEMISTRY AND BATTERIES. 


Electric Furnace in Iron and Steel Industry.—Ross1.—An article 
discussing, with reference to the Canadian Commission report, the 
possibilities of the electric furnace in the iron and steel industries. 
He concludes that for the production of crucible steels, the finer 
qualities of steel and special steels, electric smelting will at some 
near future assume its superiority and will come more and more into 
use, and the same may be said of ordinary open hearth steel for 
moderate production. The electric furnace cannot compete at present 
with our large blast furnaces; but there may be a future for the 
electric furnace in the reduction of iron ores under certain local con- 
ditions where pig iron would be made for local consumption only; 
cheapness of electric power and cheapness of ores would be required; 
as an advantage it is mentioned that charcoai made from twigs and 





small branches could be used in the electric furnace.—Electrochem. 
and Met. Ind., February. 
Tin Paste-—GetstHArP.—A Faraday Society paper on the elec- 





trolytic preparation of tin paste, which is used for the production 
of metallic or silvered paper, having the appearance of tin or lead 
foil and is also used for ornamental purposes. Anodes of tin are 
dissolved in an electrolyte of dilute hydrochloric acid and the tin is 
deposited in the form of a sponge or paste on cathodes of the same 
metal. The spongy deposit is lighter than the electrolyte on account 
of the hydrogen it contains, and consequently floats on the surface 
of the solution after being detached from the face of the cathodes, 
so that it can be conveniently removed without breaking the current. 
The process is carried out with a high cathodic density, so that 
hydrogen is developed simultaneously with the tin and the latter is 
obtained in a spongy condition. The process is, therefore, carried 
out necessarily with a low ampere-hour efficiency.—Electrochem. and 
Met. Ind., February. 

Electrolytic Iron—MaxtmowitTscu.—A description of an electro- 
lytic method for producing solid and flexible iron plates, especially 
suitable for engravings. It is employed in the Russian Bank Note 
Engraving Bureau. The electrolyte is a mixture of ferrous sulphate 
and magnesium sulphate; by addition of acid sodium carbonate part 
of the iron salt is changed to carbonate. The preparation of the bath 
is described in detail—Zeit. f. Elektrochemie, January 20. 

Brass Made in Electric Furnace.—An editorial pointing out in 
detail that the same special features which make the electric furnace 
useful for the manufacture of special steels would also recommend 
its use for the manufacture of brass.—Electrochem. and Met. Ind., 
February. 

Electrogalvanizing.—An illustrated description of a recent electro- 
zinc plant installed in Finland, using the Cowper-Coles process.— 
Lond. Elec. Rev., January 6. 

Zinc Made in the Electric Furnace-—Orrernaus.—A note giving 
the results of analyses of zinc made in the electric furnace of De 
Laval on a commercial scale. Two samples contained 0.03 and 0.06 
per cent. Pb, no Cd, no As, 0.01 Fe and 0.003 S. Pure zinc of this 
kind is used for the manufacture of brass for cartridge shells.—Elec- 
trochem. and Met. Ind., February. 


UNITS, MEASUREMENTS AND INSTRUMENTS, 


Registering Pyrometer.—An illustrated description of a new elec- 
tric registering pyrometer of Siemens & Halske based upon the 
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thermo-couple. The obvious objection to this type of instrument is 
that the directing couple is too feeble to overcome the friction of 
the recording pen, but this objection is met in the new instrument 
by an ingenious contrivance which will be understood from Fig. 6. 








FIG. 6.—REGISTERING PYROMETER. 


A is the millivoltmeter whose pointer is perfectly free to move. It 
moves underneath a stirrup, K, poised at D, and over a band, B, 
which moves in the direction of the arrow. The mechanism which 
moves the paper band also lifts the stirrup at intervals, which may be 
timed at will, and drops it for an instant upon the pointer, which 
thereupon hits the band and leaves an impression by means of the 
band of carbon paper, B,, B,, which underlies the paper band. It 
is quite practicable so as to contrive the intervals that the curve 
traced by the point is apparently continuous.—Lond. Elec., January 
20; from Zeit. f. Instrum., December. 

Meters.—Geruarpi.—A continuation of his illustrated serial. Af- 
ter general remarks on alternating-current meters he describes the 
“Bat” meter.—Lond. Elec., January 20. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Damping of Condenser Circuits in Wireless Telegraphy.—Drube. 
—A condenser circuit whose proper wave length is sufficiently great 
in comparison with the length of the closing circuit, and whose plates 
are a sufficiently small distance apart, sends hardly any electric lines 
of force into the space outside. Therefore, according to Poynting’s 
theorem, it radiates no Hertzian energy, and its damping is solely 
conditioned by the resistance of the whole circuit, which, if the wire 
is not too thin, consists practically in the resistance of the spark-gap. 
The author follows up this consideration and deduces some rules of 
importance to the practice of wireless telegraphy. For every con- 
denser circuit there is a certain length of spark which gives a min- 
imum damping. In the neighborhood of that value the damping does 
not vary much with the length of the spark-gap, and however much 
the inductance and capacity may be varied, the damping can be 
brought to nearly the same value, if the supply of energy from the in- 
duction coil is not excessively large or small, and provided the con- 
denser shows no hysteresis or brush discharges. By a careful ad- 
herence to these conditions the author succeeded in reaching the ex- 
tremely low value of 0.05 for the logarithmic decrement. The 
length of the spark-gap was between 1 mm. and 2 mm., and the ratio 
C + L had the high value of 17. It was found essential, however, 
to attach the supply wires as near the spark-gap as possible, as was 
the uniform practice of Hertz himself. Righi’s method of introduc- 
ing spark-gaps in the supply circuit has to be avoided, at least when 
the sparks pass in air. An exciting condenser without hysteresis or 
brush discharges may be obtained by using metal plates in petro- 
leum, and not connecting them by solid insulators. Zinc electrodes 
preserve the small damping factor for a considerable time, though a 
decrease of the damping is noticeable after every fresh cleaning. 
A Tesla coil can only be recommended for very small capacities. The 
integral effect of the exciting circuit in a resonating circuit increases 
at first with the sparking distance and then decreases. It is con- 
siderably enhanced by increasing the supply of energy, which in- 
creases the partial discharges. The length of gap giving the greatest 
integral effect lies somewhat below the value which gives the min- 
imum damping. If, therefore, a good resonance is aimed at rather 
than a far-carrying range, the spark length must be slightly in- 


creased. If the energy supplied is small the two critical spark lengths 
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are sensibly identical. The integral effect depends much more upon 
the spark length than does the logarithmic decrement. That in wire- 
less telegraphy much larger spark lengths have been hitherto em- 
ployed than those given by the author is due to the employment of 
the coherer, which reacts, not upon the integral effect, but upon the 
maximum amplitude. The author would not exceed 5 mm. even with 
a capacity of 36,000 and a strong supply.—Lond. Elec., December 30; 
from Ann d. Phys., 1904, No. 14. 

Direct Wheatstone Working Between England and Teheran.— 
STRATFORD.-ANDREWS.—An article on the system of direct Wheat- 
stone working over the line of the Indo-European Telegraph Com- 
pany, which has been in operation successfully since the beginning of 
1903. The distance between London and Teheran is approximately 
3,800 miles. During the last few weeks the messages arriving in 
London have been relayed in London direct to Liverpool and Man- 
chester, the distance of transmission being thus increased to 4,000 
miles. The number of automatic relay stations is 10; they are 
equipped with systems of transmission which differ necessarily ac- 
cording to the date of introduction and the varying requirements and 
conditions of the different sections of the line. The equipment of 
the system and the construction of the relays, etc., is described and 
illustrated.—Lond. Elec., January 13. 


——_—_$_ 


BOOK REVIEWS. 


MANUFACTURING Cost. By H. L. Hall. Detroit, Mich.: Book- 
keeper Publishing Company. 192 pages, illustrated. Price, $3.00. 
This is essentially a business book for business men. In it the 
author seeks to lay down the principles underlying the determina- 
tion of manufacturing cost, rather than the mere exposition of 
concrete examples which are applicable only to the cases so con- 
sidered and to others like them. Most expositions of cost systems 
are merely detailed accounts of methods in use by certain more or 
less successful: manufacturing institutions. They are of little or 
no value to the seeker after similar information along other lines, 
and it is to aid such as these that the present volume has been brought 
out. The subject is treated under four general heads, viz.: Organ- 
ization, purchasing and storing, manufacturing and expense account, 
and these are subdivided into sixteen sections or chapters in which 
are considered such matters as books (loose-leaf and bound), cards 
and slip records, cost accounts and general accounts, cost systems 
and cost finding, storeroom, toolroom, pattern shop, labor and its 
records, the production order or shop order, continuous process 
factories, supplementary operations, mechanical devices, time and 
payroll systems, etc., etc. 

Many illustrations are given of tabular forms for reports, requi- 
sitions, inventory, labor records, voucher records, etc., etc., all of 
which, if not directly applicable to any particular case, can be readily 
modified to suit without sacrificing any of the valuable features. 

The author modestly states in the dedication that this work is 
not the last word on the subject, nor does he wish to assume a 
dogmatic attitude in presenting his views. It is evident, however, 
that he has made a close study of the subject of cost finding, which, 
it is universally admitted, is a most important one in these days 
When all efforts in business are directed to the one purpose of get- 
ting the most from the least. 


THE LocALIZATION OF FAULTS IN ELectric LiGHt AND Power MAINs. 
Second Edition. By F. Charles Raphael. New York: D. Van 
Nostrand Company. 205*pages, 112 illustrations. Price, $3.00. 

This is not a simple reprint, but a seemingly careful revision of 
the author’s first volume with a similar title. The old illustra- 
tions and descriptions of the instruments and accessories used in 
the localization of faults and the measurement of insulation resist- 
ance have been replaced by more modern matter, although as the 
work is of value as describing methods and not apparatus, the added 
benefit to the reader is not so great? By the way, do the English 
know that there is such a thing as a simple, sensitive and thoroughly 
portable pivoted needle type D’Arsonval galvanometer? In the 

present work the portable detector galvanometer illustrated is a 

compass needle affair with a stationary coil, of the type that Noah 

probably used when it took him 150 days to locate the ground on 

Ararat, and which requires leveling, orienting and then a wait of X 

minutes to settle down before readings can be started, not to mention 

the fact that. if a vouth with a pair of pliers in his pocket is incautious 
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enough to move near the instrument or a trolley car starts up in the 
next township, the needle will devote its attention to disclosing these 
facts instead of attending to business. There is a hoary tradition 
that these St. Vitus dance affairs are more sensitive electrically than 
the moving coil form, a sensibility of one megohm per division per 
volt being triumphantly claimed. A pivoted D’Arsonval can be made 
even more sensitive and will have a lower resistance. The only port- 
able bridge illustrated in the work has one of the pivoted needle 
galvanometers and, if we interpret the illustrations aright, the whole 
bridge must be rotated to swing the needle into the proper meridian— 
a truly joyous job in a manhole. It is, however, hardly fair to poke 
fun at the author for the sins of his brethren even if he does call a 
break a “discontinuity.” 

To mention page by page and section by section the differences 
between the first and present editions would be hardly worth while. 
Suffice it to say that the author has eliminated some of the more 
complicated methods, elaborated somewhat on a few of the simpler 
ones and added descriptions of many of the newer tests that have 
been given in the technical press, since the first edition was printed. 
There is an increase of 21 pages. While written with reference to 
British and Continental practice in the laying of mains and distri- 
bution of current, there is no question that the work will be found 
to contain valuable hints to our American operators, and that whoever 
used the first edition to advantage, can use the new one to better. 








Westinghouse Type K Voltmeters and Am- 
meters. 


To meet the demand for reliable voltmeters and ammeters for 
switchboard work in connection with small installations and in com- 
petitive work that can be supplied at a price in keeping with that 
of the other apparatus, the Westinghouse Electric & Manufacturing 
Company offers a new line of instruments known as “Type K’”’ for 
use with either direct or alternating currents. This type is a de- 
velopment of one of the Lord Kelvin patents controlled by the 





FIG, I.—AM METER. 


Westinghouse Company, and the construction fulfills the most ex- 
acting requirements of present practice. 

In shape, size, finish and general appearance, the instruments 
harmonize with the other round pattern switchboard types of the 
Westinghouse manufacture. The face has a matted surface with 
raised letters and a pleasing ornamental design in low relief, the 
entire case being finished in black enamel. 

Their principal distinguishing characteristic is the simplicity of 
construction. There are but few parts, none of which are com- 
plicated, and the adjustments are easily made. In effect, the mech- 
anism consists of a stationary coil, through which the measured cur- 
rent flows, the voltmeter measuring the current which flows through 
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a high resistance. This coil acts on a movable core or plunger, 
which is connected with a steel beam mounted upon knife bearings 
and carrying the indicating pointer. There are no springs, the 
action being controlled by gravity. 

In instruments in which a solenoid is employed the residual mag- 
netism seriously affects their accuracy. In the present type the 
core is so constructed that it is saturated with a very small amount 
of magnetic energy, such as that of one-twentieth full scale deflec- 
tion, and thus for any load the attraction upon the plunger is directly 
proportional to the current, making the error due to residual mag- 
netism commercially negligible and the scale almost uniform, com- 
mencing with zero. On alternating currents its action is not ap- 
preciably affected by changes in frequency. External fields do not 
influence the performance, and temperature errors are negligible. 

The instruments are dead beat in their indications, the steadying 
effects of a dash-pot being obtained by inserting the lower end of 
the plunger in a glass tube filled with oil. The opening in the sole- 
noid is made small and the plunger is a piece of fine iron wire, 
flexibly connected to the movement by means of a strong silk cord. 





FIG. 2.—-DETAILS OF MECHANISM. 


The only point where friction could be looked for is at the two 
knife-edge bearings which support the beam; in fact, no frictional 
effects are perceptible, as the weight is exceedingly light, and the 
controlling force very great. Movable weights shown at D and E 
in the accompanying illustration afford a means for adjustment. 

The scale has large open divisions which are practically uniform 
in size, and legible at all points. The sector illustrated at A 
corrects inequalities by keeping the leverage the same in all positions. 

It will be seen that the simplicity of construction gives the instru- 
ments an unusual degree of strength coupled with exceedingly 
accurate performance. There is nothing in their mechanism to affect 
the permanence of calibration, and if by any accident they are broken 
they are easily repaired and adjustments can be readily made. 

Ammeters are regularly made of capacities to and including 1,000 
amp., and voltmeters to 750 volts for use without transformers. 
For larger capacities, transformers are supplied. Switchboard build- 
ers find them of decided advantage in connection with moderate 
priced panels where high accuracy is desired, such as combination 
panels for a single generator with its feeders, and small boards 
for isolated plants. 


Westinghouse Sales Meeting. 


The annual meeting of the traveling salesmen of the electric rail- 
way and lighting department of the Westinghouse Electric & Manu- 
facturing Company drew about 75 representatives to Pittsburg dur- 
ing the past week, one of the largest gatherings being at the dinner 
at the Hotel Schenley on Thursday evening. Mr. C. S. Cook, man- 
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ager of the railway and lighting department, acted as chairman at 
the various meetings. 

The general sentiment of the convention was that there were busy 
days ahead in the electric railway field, the successful wide intro- 
duction of the electric motor into suburban traction service in the 
past few years having brought many of the great railroad companies 
to an appreciation of the great future of the electric railroad in 
interurban traffic. The meeting of the past week at Pittsburg was 
particularly valuable in the opportunity afforded not only for a 
close study of the latest shop developments in new motor types, but 
also for a discussion of the conditions and problems that have re- 
cently been encountered and solved in many important long-distance 
installations. 





Automatic Control of Signal Lamps for Ships. 


The maintenance of the port and starboard signal lights upon 
a ship is of vital importance. It is essential that defective lamps 
be replaced at once, and it is desirable that the signals be operative 
even while this is being done, because the responsibility of a ship 
to other approaching vessels does not cease during the repair of a 
bad lamp. 

The accompanying cut illustrates a new form of controller de- 
signed to indicate automatically the condition of each signal light, 
and to close circuits upon reserve lamps in case of failure of the 
original lamp. The device embodies a relay, vibrator and an annun- 
ciator, together with a tell-tale lamp for each signal lantern. This 
combination is mounted compactly on a marble board, and is covered 





CONTROLLER FOR SHIP LAMPS. 


by a metal cap having a glass tront through which the annunciator 
plate shows the word “burning” or “out,” as the case may be. 

A three-wire circuit is run from each of the above combinations 
to two lamps in its respective signal lantern, one wire acting as 
the common return for the other two. By closing the switch under 
the controlling mechanism, one lamp in the signal lantern, to which 
this section is attached, comes into circuit and the word “burning” 
appears back of the glass face. Should this lamp fail, the second 
one instantly comes into circuit, and the vibrator attracts attention 
to the instrument which shows the word “out.” 

This device is manufactured by the Russell & Stoll Co., 46 Cliff 
Street, New York, which makes a specialty of high-grade signal 
lights, water-tight fittings and a general line of marine lighting 
equipments. 


Electrical Operation of New England Cotton 
Mill. 


The Westinghouse Electric & Manufacturing Company has just 
closed a contract for electrical equipment for another large cotton 
mill, that of the Dwight Manufacturing Company, of Chicopee, 
Mass., one of the largest establishments of its character in the coun- 
try, manufacturing sheetings, shirtings and fine dress goods. It has 
an equipment of upward of 130,000 spindles comprising both ring 
spindles and mule spindles and about 3,500 looms, and financially 
is one of the most successful, having been in operation a number 
of years. 

The machinery is at the present time driven by water and steam, 
the water power being supplied from the Chicopee River, on which 
the mill is located. The present power equipment consists of eight 
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different water wheels, situated in various parts of the plant and 
connected to lines of shafting. To supplement this power in times 
of low water, and in fact to add additional power which cannot 
be obtained from the water power, there are installed three separate 
steam engines. Owing to the increased development of the mill, 
the amount of power installed has been insufficient, and it has been 
deemed advisable to increase the power plant by installing electric 
power, it being intended to operate a portion of the mill continu- 
ously by motors and other parts to be operated by electric drive 
in case of low water. 

The factory is divided into a number of buildings, being arranged 
in crescent form along the river. The advantages of electric drive 
is, therefore, especially marked. The electric power plant will be 
centrally located and the lines will extend in both directions to the 
various buildings. The present contract provides for the following 
apparatus to be delivered and erected by the Westinghouse Com- 
pany: One 440-volt, alternating-current generator, 900 kw rated 
capacity, to supply three-phase current at a frequency of 60 cycles. 
This generator is to be direct-connected to a C. & G. Cooper 26-in. 
and 52-in. by 48-in. stroke cross-compound condensing; one 25-kw 
exciter direct-connected to Westinghouse engine and one 221%4-kw, 
motor-driven exciter. There will also be provided a four-panel 
switchboard to control generator, exciters and six feeders. 

The electric power plant is to be placed in a new building to be 
erected as an addition to one of the present engine houses; in this 
way putting the two engines under the supervision of one engineer. 
To utilize the current produced by this plant the following West- 
inghouse type C motors wound for 60 cycles, three-phase, will be 
located in the various parts of the mill: two 200-hp, 580 r.p.m.; six 
100-hp, 580 r.p.m.; three 75-hp, 600 r.p.m.; three 50-hp, 850 r.p.m. ; 
two 40-hp, 850 r.p-.nu. 

The complete equipment of the new plant is from the plans of 
Messrs. Lockwood, Greene & Co., of Boston, the well-known indus- 
trial and mill engineers, who make a specialty of textile work. 


—___—______ —____ 


Jandus Series Alternating Are Lighting 
System. 





The Jandus Electric Company, of Cleveland, has put upon the 
market a new system of series alternating arc lighting containing 
several new features of interest. The accompanying illustrations 
show the arc lamp, the regulator and a special arrangement of 
regulator and switchboard panel. 

The lamp (Fig. 1) is of the widely known Jandus interchange- 
able type, the casing, glassware and main body being identical with 
Jandus lamps for all the classes of service now in use, both alter- 
nating and direct current, the integrally mounted mechanisms being 
interchangeable. The interchangeable feature is obviously of great 
value to central stations using a variety of circuits, as all lamps 
may be uniform in appearance and structure, with the same inner 
globes and carbons, and all repair parts identical excepting those 
forming part of the interchanged actuating mechanisms. The lamp 
has a differential mechanism, giving a very close regulation. The 
long burning life of the lamp (140-175 hours) is specially notable. 

The regulator (Fig. 3) is perhaps the most interesting feature of 
the system. It is of the inductive type and is designed on novel 
lines. It consists of a base plate and vertical frame upon which is 
mounted a heayy marble top. This top carries the terminal binding 
posts and supports the inductive coil. The purpose of this con- 
struction is to insulate all the current-carrying parts thoroughly 
from ground. The coil is stationary so that no flexible leads 
are required. The core is movably mounted to operate vertically 
into and out of the stationary coil. A weight is connected to the 
movable core by means of steel chains located in grooved wheels, 
which are mounted on finely finished ball bearings. The weight 
serves to counterbalance the core when the coil is not energized. 
Through the medium of an adjustable cam on the counterweight 
side of this system of forces, the moment is made inversely propor- 
tional to the magnetic force which actuates the core. The coil is 
constructed of moisture-proof wire and the insulating heads are of 
mica, so that the regulator will withstand a short-circuit for an 
indefinite period. 

Fig. 2 illustrates a special feature of the Jandus system whereby 
the regulator and switchboard panel are installed as a unit, which 
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of course may be multiplied in the central station. This arrange- 
ment saves largely in floor space, but its particular advantage con- 


FIG. 2.—REGULATOR AND 
SWITCHBOARD PANEL. 


FIG. I.—INTERCHANGEABLE LAMP. 


sists in compacting all the apparatus necessary to be observed and 


manipulated, and in installing it within reach of the attendant. In 
such an installation the operator has before him and within reach 





FIG. 3.—REGULATOR. 


every part of the regulator and every switchboard instrument, 
so that without changing his position he can make all necessary ob- 
servations and adjustments in starting the circuit. 

The following claims are made as to the advantages of the Jandus 
regulator: (1) Current-carrying parts suspended from marble and 
thus thoroughly divorced from ground. (2) Elimination of fric- 
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tional retardations by use of perfect ball bearings. (3) Fixed coil 
and movable core. This arrangement requires no flexible connec- 
tions which are frequent sources of annoyance. (4) Disposition of 
the counterbalancing weight within the parallelogram of the base. 
This saves floor space and eliminates the projecting arm, which is 
often in the way of the station operator. (5) Harmony of design 
with switchboard panel, permitting the installation of the regulator 
and switchboard as a unit. (6) An indestructible coil capable of 
withstanding a short-circuit indefinitely. 

The mechanical design of the cam is such that the magnetic pull 
between the stationary coil and movable core in any relative position 
of the two is accurately balanced by the counter weight when the 
current strength is normal. With a tendency to increase of current 
the entering of the core increases the impedance and tends to de- 
crease the current so that the regulation is practically perfect. 


ie 


New Office Building Plant in Boston. 








A typical mercantile power plant has recently been placed in oper- 
ation in the new office building of the Penn Mutual Life Insurance 
Company, 24 Milk Street, Boston. The building which the plant 
serves is an eleven-story and basement cream-colored pressed brick 
structure with steel framing and expanded metal floors. A hand- 
some statue of William Penn stands in the arch above the main 
doorway, and in its interior appointments and artistic use of marble 
the new building equals, if not exceeds, in attractiveness any of the 
later mercantile structures which have sprung up in the business 
district of the city. 

The power plant is located in the basement, and is divided into 
two: sections, the boiler room and the engine room. On account 
of limited available space, the high and low-pressure piping is run 
exposed, and various pumping machinery occupies the engine room 
jointly with the generating equipment. The plant supplies the steam 
heat, light and power required by the entire building. There are 
about 1,500 incandescent lamps of 16 cp each, connected to the 
switchboard, two hydraulic passenger elevators, a hydraulic ash 
hoist, two ventilating fans, and a refrigerating system, besides the 
heating system. 

The boiler equipment is composed of two 150-hp Stirling water- 
tube boilers, each containing 4,355 sq. ft. of submerged heating 
surface and 120 sq. ft. of grate surface. The grates are each 7 ft. 
6 in. deep and 11 ft. 2% in. wide. There are three steel drums in 
each boiler, each being 36 in. by 12 ft. by 2% in. thick. The mud 
drums are 42 in. in diameter. Each boiler has 224 lap-welded steel 
tubes 3%4 in. in diameter. The setting is of brick; the maximum 
working pressure, 150 pounds per sq. in.; the boilers were tested 
tight under 200 pounds hydraulic pressure, and the present working 
pressure is 100 pounds. There are two coal storage bins, one of 
which holds 50 tons and the other 200 tons. Above the boilers runs 
a smoke breeching which discharges into a steel stack lined with 
fire brick, 140 ft. in height. An exhaust header from the engine 
room is also carried up through the building to the roof. One end 
of each boiler header is concave on account of the limited space 
between walls. 

The feed pumps are two in number, of the Laidlaw, Dunn & 
Gordon make. They are duplex, with cylinders 6 in. by 4 in. by 
6 in., and are located in the engine room. The boiler room drainage 
and the waste water generally is discharged into a sump in the 
boiler room, this sump having a special pump of its own to enable 
it to discharge into the sewer connection. In the engine room are 
also located two Laidlaw, Dunn & Gordon elevator pumps. One of 

these is a 12%4-in. by 18-in. by 6%-in. by 12-in. cross-compound 
fork-framed Meyer gear pump with outside center packed water 
ends. It has a guaranteed capacity of 400 gallons per minute, against 
a water pressure of 140 pounds per sq. in. when operating at 59 
r.p.m. at 100 pounds steam pressure. The other pump is duplex 
and is for use as a reserve and is 12 in. by 8 in. by 10 in. in cylinder 
dimensions. It has a capacity of 350 gallons per minute, against 
140 pounds pressure, with a piston speed of 69 ft. per minute. One 
of the elevators is used as a combined passenger and freight hoist, 
and to enable it to handle heavy loads, such as safes, desks, etc., a 
Knowles duplex 10-in. by 4-in. by 10-in. jack pump is installed in 
the boiler room. The combined passenger and freight elevator has 
a travel of 120 ft. and the straight passenger machine rises 110 ft. 
The elevators were built by the Plimga Elevator Company, of 
Worcester, Mass. 
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The feed-water heater is of the Webster open type, and the building is 
heated by direct radiation by the Webster vacuum heating system. 
Ice water for drinking purposes is provided in every office and basin 
in the building by the Frick direct expansion refrigerating system. 
This system is operated by a 634-in. by 9-in. by 8-in. pump located 
in a room adjoining the engine room, and it has the capacity for 
melting 6 tons of ice in 24 hours. 

There are three generating units in the engine room, each con- 
sisting of a Fort Wayne direct-current dynamo direct-connected to 
a Harrisburg horizontal single-cylinder automatic self-oiling engine 
of the non-condensing type. The engines exhaust into the heating 
system in cold weather, in accordance with standard practice. The 
electric generating capacity is 130 kw in total. Two of the units 
are of 50 kw rating each, the third being 30 kw, and ordinarily used 
only for night loads. The 50-kw machines each have six poles, a 
full load efficiency of 90 per cent. and a half load efficiency of 88.8 
per cent. The corresponding efficiencies of the 30-kw generator are 
89.1 and 87.2 per cent. All the machines are compound-wound 
and operate at 110 volts, the speeds being 275 and 310 r.p.m. for the 
large and smaller machines, respectively. 


The essential data of the engines are as follows: 


P Each 50-kw Unit. 30-kw Unit. 
I Saitek dina 6.6 416 6.0 we <6 12 in. by 12 in, 9 in. by 10 in. 
Rated horse-power ...........s00: 90 50 
ME ON skis gad GV 8s ¢ 08 te 60/008 10 ft. by 8 ft. 9 ft. by 7 ft. 
ee ee le 4 in. 3 In. 
DiaM., SRNBUSE PIPE 2.2.0.0 ess ccess 4 in. 3 in. 
NE 6 hes cates hak canes 54 in. 54 in. 
py Ee ee eee re 12 in. Io in. 
pA ne or 5% in. by 11 in. 5 in. by 10 in. 


4 mm. by g in. 
4% In. by 3 in. 
2 in. by 2% in. 

30% 4, in. 
6300 lbs. 


5% in. by 12 in. 

5% In. by 3% in. 

2% in. by 3% in. 
61 sq. in. 
11,000 lbs. 


Outboard bearing 
Diam. and length of crank pin .... 
Diam. and length of crosshead pin . 
Area evonthend shoe 

a SS ere nae ee 


ee 


The steam consumption guarantee of the 90-hp machines is not 
over 33 pounds per indicated hp-hour at full load, 38 pounds at half 
load and 43 pounds at one-quarter load. This is at 100 pounds steam 
pressure, 275 r.p.m. and 25 per cent. cut-off. For the 50-hp engine 
the guarantee is not over 35 pounds at full load, 40 pounds at half 
and 45 pounds at one-quarter load, the steam pressure being 100 
pounds, the speed 310 r.p.m., and the cut-off 25 per cent. The guar- 
anteed governor regulation is within 1% per cent. on each side of 
normal speed, with 125 per cent. of full load suddenly thrown on, 
and with the same load thrown off, a maximum variation of I 
per cent. 

The switchboard is 12 ft. long and 7 ft. high, composed of six 
panels of pinkish colored marble. The panels proper are each 5 ft. 
€ in high with sub-bases 18 in. high, the common width being 24 in. 
There are three generator panels, a totalizing panel and two feeder 
panels. The totalizing panel carries a recording wattmeter, a Weston 
150-voltmeter and ground detecting equipment. There are no am- 
meters on the feeder panels, and the switches are all double-pole, 
single-throw, except the three generator switches, which are triple- 
pole, including the equalizer connection. Each generator panel 
carries a Weston ammeter, a hexagonal rheostat handle, generator 
switch and I.T.E. circuit-breaker. Although the switchboard de- 
sign is of great simplicity, the appearance of the switchboard is 
unusually attractive. It was installed by the Lord Electric Com- 
pany, of Boston. 

Armored conduit is used to convey the feeders throughout the 
building. The distribution is two-wire, 110 volts. The risers in 
the main wire shaft are carried up so that two adjoining floors are 
fed from the floor midway between them; that is, for instance, the 
main riser carrying the feeders for the third, fourth and fifth floors 
terminates at the fourth floor, auxiliary drops and risers passing 
from a distribution panel in the wire shaft at the fourth floor to the 
third and fifth floors. This plan saves running separate risers to 
each floor, or tapping into a single long riser at separate floors. 
The panels carry enclosed fuses, and the scheme adopted saves con- 
siderable time in breaking and replacing a blown fuse. On each 
floor are also two distributing panels with glass cases and suitable 
switches and fuses. 

Two motors are at present in use in the building, both being of 
Sturtevant make. One is rated at 15 hp and is belted to a blower, 
which exhausts air from the toilet rooms. The other drives a ven- 
tilating fan in the basement and is rated at 10 hp. The building 
is equipped with a watchman’s clock system, and there are two chem- 
ical fire extinguishers on each floor. The superintendent is Mr. 
W. H. Dolben. 
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A Crocker-Wheeler Convention. 


The annual convention of officers and branch managers of the 
Crocker-Wheeler Company was held January 26, 27 and 28 at 
the main office and works at Ampere, N. J. Managers from all 
parts of the country were in attendance and the good feeling among 
its representatives, for which the company has long been remarkable, 
was again displayed in gratifying measure. The most important 
topic for discussion at the convention was the construction of alter- 
nating-current machinery. The company has entered vigorously into 
this line of manufacture since the last branch office managers’ con- 
vention. 

On the afternoon of January 27 Gano S. Dunn, chief engineer of 
the company, and Edward Heitmann and H. Pikler, of the engineer- 
ing department, addressed the convention on alternating-current 
subjects. For many of the branch managers this was the first op- 
portunity to quiz the engineers in person, and they made the most 
of it. 

From every quarter came reports of bright prospects for busi- 
ness in the coming year, especially in those sections where up to 
the present time there has been an unanswered demand for Crocker- 
Wheeler alternating-current machinery. The business on the Pa- 
cific coast, for instance, has already made a notable increase since 
alternating-current generators were added to the line. 

In the direct-current motor field, where the company has long 
had an enviable foothold, the opportunities have been greatly 
widened by the addition to the line of a standard field-weakening 
motor. This new machine came in for an exhaustive discussion. 

A banquet was given by the company on the evening of January 
27 at the Café Martin. August Hartmann, the shop superintendent, 
who has been with the company since before it began, made a 
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company’s operations since it acquired the Bullock Electric Manu- 
facturing Company, of Cincinnati, which has now become the elec- 
trical department of the Allis-Chalmers Company. Hereafter, the 
rule will be that each Allis-Chalmers district sales office will repre- 
sent all the company’s lines of manufacture in prime-movers, as 
well as in saw mill, flour mill, mining, crushing, cement and other 
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machinery and the electrical interesis. This policy involves the 
opening of a considerable number of new Allis-Chalmers offices, 
and in many places the consolidation with these of the Bullock offices 
heretofore maintained in the same centers. Some recent changes 
brought about by following out this policy are as follows: 

An Allis-Chalmers district sales office has been opened in St. 
Louis in the Chemical Building. The Bullock Electric Manufac- 
turing Company’s offices, formerly in the same building, have been 
consolidated with them. Mr. H. P. Hill, formerly district manager 
for the Bullock Company, is the manager for the consolidated offices. 
An Allis-Chalmers district sales office has been established in 
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FIG. 2.—KEY TO CROUP BELOW. 





Fic. 1.—OrFICERS AND BRANCH MANAGERS, CROCKER-WHEELER COM PANY. 


speech that created much enthusiasm. Dr. Wheeler, the president, 
also made some brief but very pertinent remarks. 

The names corresponding to the numbers on the key are as fol- 
lows: 1, J. R. Wilson; 2, Rodman Gilder; 3, R. P. Treat; 4, H. C. 
Baker; 5, H. C. Petty; 6, S. Russell, Jr.; 7, W. A. Doble; 8, Harold 
Lomas; 9, Hugh A. Brown; 10, Francis B. De Gress; 11, R. N. C. 
Barnes; 12, Leonard S. Horner; 13, H. S. Pikler; 14, C. W. Gear- 
hart; 15, Louis M. Ward; 16, H. M. Gassman; 17, W. F. Sullivan; 
18, E. Heitmann; 19, Henry J. Sage; 20, W. L. Brownell, treasurer ; 
21, H. L. Patteson; 22, A. L. Doremus, secretary; 23, Schuyler 
Skaats Wheeler, president; 24, Gano S. Dunn, vice-president; 25, 


Julian Roe. 





Distribution of Allis-Chalmers Sales Offices. 


The Allis-Chalmers Company is making important changes in 
the organization of its sales offices throughout the country. These 


changes are brought about because of the broadened scope of the 


Cleveland, in the New England Building, where the Bullock offices 
formerly were, and the two offices have been consolidated under the 
management of Mr. Franklin Wharton, formerly district manager 
for the Bullock Company. 

A Bullock office has been opened in the Frick Building in Pitts- 
burg and consolidated with the Allis-Chalmers office under the 
management of Mr. H. Wiedeman Murray, who has for years rep- 
resented the Allis-Chalmers Company in that district. 

The Allis-Chalmers Company has established a new office in Kan- 
sas City in the Dwight Building. Mr. George W. Mattison, who has 
been connected with the company for a considerable time in other 
capacities, is in charge. 

An Allis-Chalmers district office, with temporary headquarters 
in the Ellicott Square Building has been opened in Buffalo under 
the management of Mr. George W. Pulver. Mr. Pulver is well 
known throughout the district of which Buffalo is the center, having 
been for a number of years with the Westinghouse Electric & 
Manufacturing Company at their Syracuse office, and acting man- 
ager of that office until recently. 
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Commercial Intelligence. 


THE WEEK IN TRADE.—The cold weather, which is of wide 
extent, has hampered trade in all lines and considerably checked the 
opening of spring distribution, and the weakness of cotton has had 
a tendency to lessen operations at the South. But taken as a whole, 
trade results for January were very much better than in the same 
month last year. ‘Traffic blockades have disappeared and in many 
cases large clearance sales have disposed of burdensome stocks. 
Collections are still somewhat irregular, but on the whole, there is 
little cause for complaint. Building activity has been hampered by 
the cold weather, and lumber and building material for immediate 
use are affected thereby. Railroad earnings for January will show 
a moderate increase in gross receipts. For December the gain in 
gross will easily run to 10 per cent., and net increases will total 23 
per cent. For the half year ending with December a gain of 4 per 
cent. in gross and of double this proportion in net is recorded. Pig 
iron remains quiet. There is a very heavy demand for finished prod- 
ucts at Pittsburg, and some finishing mills are running on short time 
on account of the inability to secure steel. Rails have shown 
more activity notwithstanding the loss of the Canadian market. 
Hardware is quiet, but the situation is very satisfactory, manufac- 
turers being largely sold ahead. Copper is higher. The exports for 
January were 9,400 tons less than those for the same month last 
year. The closing prices are 15.32%4c. for Lake, 15.20c. for electro- 
lytic and 14.95c. for casting stock. Bradstreet’s reports the number 
of business failures for the week ending February 2 as 239, against 
228 the previous week, and 216 the corresponding week last year. It 
is stated that the defaulted indebtedness during January was $8,000,- 
000 smaller than during the same period last year. 


TAKING NIAGARA POWER.—By the terms of the contract 
with the Ontario Power Company, to which it has sublet all of its 
contracts, the Niagara, Lockport and Ontario Power Company, must 
take its power from the Canadian company at the international 
boundary line. The Ontario Power Company is one of the Canadian 
concerns. Its plant is rapidly nearing completion, and it is expect- 
ed that it will have at least 60,000 horse-power ready for delivery 
by July 1 of this year. This company will have a total capacity of 
180,000 horse-power and a large amount of the power will be sold 
on the American side of the river. Contracts have already been 
made with the Niagara, Lockport and Ontario Power Company, 
ostensibly a Lockport concern, to supply it on July 1 of this year 
30,000 electrical horse-power and 30,000 additional electrical horse- 
power, making 60,000 electrical horse-power in all on or before 
January 1, 1907. This contract is made for a period extending to 
April 1, 1905, with renewal rights for sixty years more. The Lock- 
port company, by the terms of the agreement, is bound to take this 
current at the international boundary line in the vicinity of the 
whirlpool and at the present time the work of building the trans- 
mission line is under way. Huge stone piers are being erected on 
either side of the Niagara River to carry the power cables across. 


SOME DE LAVAL DOMESTIC ORDERS.—One 150-kw, also 
a 100-kw De Laval twin type turbine generating set have been or- 
dered by Joseph W. Congdon, president of the Phoenix Soap Com- 
pany, of Paterson, N. J. These machines will be installed in a 
new building adjacent to the present Phoenix factory. They will 
be 125-volt, 3-wire system, equipped to operate either condensing 
or non-condensing. The larger machine will be run at 900 r.p.m., 
while the 100-kw outfit will operate at 1,200 r.pm. A 300-hp De 
Laval steam turbine, twin type, arranged for direct connection to 
two 60-in. Sirocco fans, is to be shipped to St. Louis for use in the 
plant of the Laclede Gas Company. Two 50-kw, 125-volt, 1,500 
r.p.m., direct-current steam turbine dynamos of De Laval build, are 
to be installed in the Trenton, N. J., shops of the Pennsylvania 
Railroad. This equipment will be utilized for both light and power 
purposes. A 20-hp De Laval electric-motor pump, to operate at 
250 volts and to handle 1,200 gallons per minute, at a 45 ft. lift, has 
also been ordered by the Pennsylvania R. R. for its Altoona shops. 


SOME AMES ENGINE ORDERS.—The Ames Iron Works, of 
Oswego, N. Y., New York offices, Singer Building, has secured a con- 
tract from Francis Bros. & Jellett, the contractors, for a 120-hp, high 
speed, single cylinder engine; also a 9o-hp, one of similar type, ar- 
ranged for direct connection to 75-kw and 50-kw Crocker-Wheeler 
generators, for installation in the Eisner lace factory at Brownville, 
kast New York. This equipment will be used for lighting exclu- 
sively. The Lincoln Safe Deposit Company, Forty-second Street, 


has requisitioned for a 75-kw, also a 50-kw unit. The generators 
will be General Electric, 120-volt, 275-r.p.m. machines. A 160-hp 
Ames single-cylinder, high-speed engine, arranged for direct con- 
nection to a General Electric 120-volt, 250-r.p.m. generator is to be 
installed in Columbia University for lighting use. The Antonio 
Mazzetti Building, 103 West Forty-ninth Street, is to have an 80-hp, 
also a 50-hp simple high-speed Ames engine. The lighting gen- 
erators of 50-kw and 30-kw, 120-volt, 300-r.p.m. type will be of 
Westinghouse build. 


16,700 K.W. FOR LOCKPORT, ILL.—An important contract 
for generating equipment is about to be awarded by the Sanitary 
District of Chicago, for installation in a new power station, which 
is to be built by the District authorities at Lockport, Ill. The con- 
tract will call for no less than 16,700 kw of machinery. There 
will be four 6,600-volt, three-phase, 60-cycle, 164-r.p.m., alternating- 
current generators of 4,000 kw capacity each, and two 350-kw, 250- 
volt, multipolar, direct compound-wound exciters, to operate at 300 
r.p.m. The generators are of the waterwheel type with two bear- 
ings, and the exciters, also of the waterwheel type, are to be pro- 
vided with a shaft and two self-aligning and self-oiling bearings. 

APPARATUS FOR BALTIMORE.—The Westinghouse Electric 
& Manufacturing Company has closed a contract with the United 
Railways and Electric Company, of Baltimore, Md., for an alternat- 
ing-current generator to be rated at 5,000 kw. It will be of the fly- 
wheel type, with 32 poles, and will run at 94 r.p.m. The generator 
will be wound for 13,000 volts, three-phase, with a frequency of 25 
cycles. The 5,000-kw. generator now on order is to have the same 
characteristics as and to run in parallel with the five 2,000-kw. gen- 
erators which the Westinghouse Company just finished installing in 
the Pratt Street station in Baltimore. 

EQUIPMENT FOR 60 WALL STREET.—The equipment to be 
installed in’ the big office building at 60 Wall Street, New York 
City, will have a capacity of 400 kw. The Ames Iron Works have 
secured the contract for the engines, and the General Electric 
Company will supply the. generators. There will be one 350-hp 
tandem compound, high-speed engine, arranged for direct connec- 
tion to a 200-kw, 120-volt, 200-r.p.m. generator; another engine of 
the same type is of 250 hp for direct coupling to a 150 generator, 
and an 8o0-hp simple engine for direct connection to a 50-kw, 275- 
r.p.m. generator. Clinton & Russell awarded the contracts. 

THE ELECTRIC CARRIAGE CALL COMPANY has closed a 
contract with the Keystone Watch Case Company, of Philadelphia, 
Pa., to install in numerous cities in China, Japan, India, Malay Penin- 
sula and the Philippine Islands, a number of its talking signs, the 
same type as used by the Hamburg American Line on its pier in 
Hoboken, N. J. This is the largest order ever placed, it is said, for 
talking signs. The contract was awarded by the Oriental representa- 
tive of the Keystone Watch Case Company, Messrs. Keegan & Rosen- 
cratz, 51 Maiden Lane, New York City. 


PLANT FOR NEW TIFFANY BUILDING.—The new Tiffany 
3uilding, on Fifth Avenue, is to have a 400-hp lighting plant. The 
equipment will consist of General Electric generators—one 125-kw, 
120-volt, 250-r.p.m. machine; one 75-kw, 275-r.p.m., also one of 
50-kw capacity, to be direct connected to Ames engines—single 
cylinder, high-speed type—of 200-hp, 120-hp and 8o-hp capacity re- 
spectively. 


EQUIPMENT FOR SOUTHERN FOUNDRY.—The Standard 
Sanitary Manufacturing Company, of Pittsburg, Pa., which con- 
cern is a very large manufacturer of bath tubs, etc., is about to 
erect a foundry at Louisville, Ky., in which various electrical equip- 
ment will be installed. The building will be 300 ft. by 120 ft. 
Electric cranes and several motors of various capacity will be used 


WORK ON WANAMAKER PLANT.—Construction work has 
been started on the large power house which is to be built for John 
Wanamaker at Philadelphia. The building itself will about 
$130,000. It will be equipped with the 1: isolated lighting 
plant of its description in the country. The capacity will be about 
5,000 hp. The Thompson-Starrett Co., 49 Wall Street, New York, 
has secured the contract. 


MOTORS FOR HENRY HEIDE FACTORY.—The Thompson- 
of 47 York Street, Brooklyn, has been awarded the 
contract for the motors to be installed in the new chocolate factory 
of Mr. Henry Heide, Vandam Street, New York City. There will 
be 16 machines, aggregating 220 hp. Mr. C. J. Goldmark, 66 New 
Street, is the consulting engineer for the electrical installation. 
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ELEVATED ROAD FOR NEW JERSEY.—It is announced 
from Paterson, N. J., that work will be started this summer on an 
elevated road from that city to New York, with a terminal at Wee- 
hawken. Those behind the project are William Barbour, the mil- 
lionaire manufacturer; John W. Griggs, W. R. McAdoo, John R. 
Lee, Albert A. Wilcox and H. B. Conger, of New York. The road 
from Paterson will strike off in a northeasterly direction through 
Passaic and Rutherford, across the Hackensack Meadows, and 
then to Weehawken, opposite New York. The length of the line, 
according to the survey made, will be 13.6 miles. The running time 
will be about twenty minutes. For the greater part of the distance 
the road will be elevated. The motive power will be electricity, with 
a third-rail system. There will be a cut of 4,700 ft. through the 
Bergen Hills. The New York & New Jersey Rapid Transit Com- 
pany, it is estimated, will spend $10,000,000 on the enterprise. 

ELECTRICITY FOR BREWERIES.—The J. Chr. G. Huffel 
Brewing Company, East Thirty-eighth Street, has decided to utilize 
electricity instead of steam for operating its brewery. The initial 
equipment will be of 120-hp capacity, and will include two Harris- 
burg-Fleming side crank engines of 60-hp capacity each, arranged 
for direct connection to 37%4-kw, 300 r.p.m., 125-volt Westing- 
house generators. Six motors of Westinghouse build, ranging from 
2-hp to 30-hp will also be installed. The Trommers’ Brewing Com- 
pany, Bushwick Avenue, Brooklyn, has also ordered a small Harris- 
burg-Fleming side crank engine to be direct-connected to a West- 
inghouse generator. This outfit will be used for lighting purposes. 


PLANS FOR APARTMENT HOTEL.—Plans are in course of 
preparation for the construction of a large apartment hotel at Forty- 
fourth Street and Fifth Avenue, in which an isolated lighting plant 
will be installed. The building will be put up by the Forty-fourth 
Street and Fifth Avenue Building Corporation, represented by Mr. 
John C. Tomlinson, of 15 Wall Street. Mr. Henry Ives Cobb is the 
architect. 


PLANT FOR BIG APARTMENT HOUSE.—A lighting plant 
will be required for a big apartment house to cost nearly a million 
dollars, to be constructed on 121st Street by the Contractors’ Co- 
operative Company, of 39 East Forty-second Street. Mr. H. W. 
Howard, Jr., is president of the company. He is also the architect 
for the building. 


PLANT FOR B. & O. OFFICE BUILDING.—A $2,000,000 office 
building is to be built by the Baltimore & Ohio Railroad Company, 
at Baltimore, Md., in which a good-sized lighting equipment will be 
put down. Mr. Henry D. Hall, of 92 William Street, New York 
City, is the architect. 


EQUIPMENT FOR WORSTED MILLS.—The Botany Wor- 
sted Mills at Passaic, N. J., have contracted for a 135-hp, simple 
high-speed engine of Ames Iron Works build, to be direct con- 
nected to an alternating current, 250-r.p.m. General Electric gen- 
erator of 85 kw capacity. 

CONTRACT FOR WOODBRIDGE ANNEX.—The general con- 
tract, in which is included the electrical equipment for the annex 
to the Woodbridge Office Building, too William Street, has been 
awarded to the Wells Bros. Co., of New York. 

LIGHTING PLANT FOR NEW ERIE TERMINAL.—A good- 
sized power plant is to be laid down in the new Erie terminal, Jer- 
sey City. Mr. Kenneth M. Murchison, Jr., of 5 West Thirty-first 
Street, New York City, is the architect. 








Financial Intelligence. 





THE WEEK IN WALL STREET.—The stock market continued 
strong in tone with an advancing tendency, although it was quiet. 
Bullish sentiment resisted the influence of heavy gold shipments, 
prospective rate legislation and a prolongation of the Northern Se- 
curities litigation. The Vanderbilt stocks were prominent, and Penn- 
sylvania Railroad was more active and developed much strength. 
The specialties, as a rule, however, were quiet and kept in the 
background, and the same applies to the industrials, concerning 
which hardly any feature can be recorded, apart from the moderate 
strength which developed in United States Steel stocks after the 
appearance of the report for the December quarter.. The main 
feature of the curb market was the steady absorption of interest- 
yielding issues, with Northern Securities, Interborough Rapid Tran- 
sit and Standard Oil the leaders. At the same time a number of 
inactive investment stocks advanced. A rise in Interborough to a 
new high record caused much talk about the probable value of this 
security in the near future. The earning power of the company is 
the subject of much discussion. There were no features among the 
traction and electric securities, although the tone was firm and the 
tendency of prices upwards. The two Allis-Chalmers issues are 
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down, 1 point for the common and 34 for the preferred, the closing 
prices being 1534 and 62, respectively, each being the lowest of the 
week. General Electric made a net gain of 1%, closing at 18654, 
which is only 3% below the highest quotation for the week. West- 
inghouse common closed at 180, a net decline of 3% point. Western 
Union gained % point, closing at 92 7%, and American Telephone & 
Telegraph % point, the last quotation being 145. American Tele- 
graph & Cable closed at 94, a net loss of 1 point. Of the traction 
list, Brooklyn Rapid Transit closed at 6134, which represents a net 
gain of the fraction, and Metropolitan Street Railway is gainer by 
1% points, closing at 11714. Interborough closed on the curb at 208 
bid and 209 asked, this being a new high record and an advance of 
6 points over Friday’ s quotations. Following are the closing quota- 
tions of February 7: 


NEW YORK 
Jan. 31 Feb.7 an | 31 Feb, 7 
Allis-Chalmers Co.......... ~ 15% 15% Electric Vehicle .... ...... 144% 15 
Allis-Chalmers Co. pfd..... 62 64 Electric Vehicle pfd........ 24 2344 
American Tel. & Cable...... 94 94 General Electric............. 186 18644 
American Te). & Tel........ 145 144 Hudson River Tel. 


American Dist. Tel. . od Interborough Rap. Tran.... 202% 217% 
603% «= 6 238 eye litan St. Ry. 116 


Brooklyn arable 


Fe agg ed RSS inbiecs oa a‘ > © oO ere 
PE ME cidacodnccnccess 38 38 (OE errr be ” 
Electric Boat . | Rap 76 76 Western Union Tel......... 92 9244 
Electric Lead Reduction... % 4 Westinghouse com .... .... 179 179 
Westinghouse pfd ........ 190 188 
BOSTON 
Jan. 31 Feb.7 Jan. 31 Feb.7 
American Tel. & Tel........ 145 14453 Western Tel. & Tel. pfd..... 98 102% 
Cumberland Telephone... . 120 120 Mexican Telephone......... 1 1 
ison Elec. Illum...... .. 251 251% New England Telephone... *138 “1s 
meral Electric............ 18534 18634 Oe OS ree 15 
Western Tel. & Tel... ..... 18 20% Mass. Elec Ry. pfd....... . 60 5044 
PHILADELPHIA 
Jan. 31 Feb. 7 Jan.31 Feb.7 
American Railways......... 48 5046 Phila. Traction..........00«« 10044 100% 
Eiec. Storage Battery....... 75 718% Pe 10 10 
Elec. Storage Battery pfd... 75 Phila. Rapid Trans......... 24% 2534 
Elec. Co. of America........ 10% 1056 
CHICAGO 
om. 31 Feb. Jan. 31 Feb.7 
Oentral Union Tel.......... ‘ National Carbon pfd........ 114 1 
Ohicago Edison.............. Y 155% Metropolitan Elev. com.... 204% 21% 
City Ry....... 198 198 Union Traction............ zs 13 
Ohi = 141 Union Traction pfd......... 
National Carbon......... .. 40% 42 
* Asked. 


NEW YORK TRACTION PLANS.—The recent rapid advance in 
Interborough Rapid Transit stock has given rise to rumors that 
New York Central interests have been heavy purchasers, with the 
object of securing a close alliance with the Subway and Elevated 
systems, which would be of great benefit to the Central in the de- 
velopment of its suburban passenger traffic. The recent strength 
of Metropolitan is said to have been in part due to buying by New 
York Central and Pennsylvania Railroad interests, the ultimate 
arrangement to be for the running of Long Island, New York Central 
and New Haven Railroad trains through the Subway, with a com- 
prehensive system of transfers to the surface lines. 


SEATTLE ELECTRIC COMPANY shows gross earnings for 
December of $208,727, as compared with $193,592 last year. The 
net surplus after charges was $32,908, as compared with $50,118. 
The year ending December 31 showed as follows: 











1904. 1903. 1902. 1901. 

GOSS... cece esse cece ccneeee $2,321,235 $2,096,726 $1,916,109 $1, Bs cpm 
ONS onan 6 aha badaok Aen 1,609,639 1,497,905 1,364,312 990,442 
eis oe ake eae va eee $711,596 $598,821 $551,797 $526,704 
Fixed and sinking fund charges 295,473  ! Smee | catebn nthe 
ROT OT OE $416,123 $318,447 as Kaen ; a fay 


SOUTHERN NEW ENGLAND TELEPHONE.—The Southern 
New England Telephone Company reports as follows for the year 
ending December 31: 














1904 1903. 1902.| 
CR ate a at Leek eben s Gp éielaia $1,317,528 $1,098,289 $919,556 
A Re en ee 1,047,525 897,226 746,812 
Net crcccccesccsvcccccccocsescece $270,003 $201,063 $172,744 
RIN a vico's «toledo nabesis ec baa’ 240,000 187,050 172,500 
iets 55 DE sac ak pekabo $30,003 $14,013 $244 


DIVIDENDS.—The directors of the Niles-Bement- Pond Com- 
pany have declared the regular quarterly dividend of 1% per cent. 
on the preferred stock and 6 per cent. on the common stock. The 
preferred dividend is payable February 15, and preferred books will 
close February 8 and reopen February 16. The common dividend is 
payable in four installments of 1% per cent. each. The first install- 
ment is payable March 18. The directors of the Pratt-Whitney Com- 
pany have declared the regular quarterly dividend of 1% per cent. 
on the preferred stock, payable February 15. 


REORGANIZING MEXICAN TELEPHONE.—The Mexican 
Telephone Company is to be reorganized and the Mexican Telephone 
and Telegraph Company will succeed it with a capital of $250,000 
5 per cent. bonds and $300,000 5 per cent. preferred stock, and $700,- 
000 common. The old company has been in existence a long time 
and has had a somewhat checkered career. 
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The Telephone. 


ALHAMBRA, CAL.—Sealed bids will be received by A. A. Clapp, Sr., city 
clerk, up to March 14 for the franchise of a telephone and telegraph line 
as applied for to the City Trustees. 

EUFALA, ALA.—A deal has been consummated whereby the Bell Telephone 
Company became the owners of the Strickland line. The latter line was put 
in operation three or four years ago by a company of Clio citizens. It had 
grown to be of considerable importance traversing almost every small town in 
the county and touching many important country post offices. The deal gives 
the Bell Company the control of the entire county. 

NASHVILLE, GA.—The Bell Telephone Company is making arrangements 
to extend its line from Sparks to Nashville. 

WASHINGTON, GA.—At a meeting of the stockholders and directors of 
the Wilkes Telephone & Electric Company, J. A. Moss was re-elected president, 
with Boyce Ficklen, secretary and treasurer. Reports from the officers of the 
company showed a gratifying improvement in the business of the past year. 
The company owns about 100 miles of lines which form a network in the ter- 
ritory tributary to this city. 

KIRKSVILLE, ILL.—The Kirksville Mutual Telephone Company has been 
incorporated with a capital of $2400. The incorporators are O. M. Hale, E. 
R. Boggs and T. J. Williams. 

BONDVILLE, ILL.—At the annual meeting of the stockholders of the 
Bondville Telephone Company the following-named officers were elected: Pres- 
ident, W. H. Scott; vice-president, Peter Keller; secretary, O. W. Norton; 
treasurer, C. A. Crawford. 

CARBONDALE, ILL.—The Farmers’ Relief Association, which has just com- 
pleted in the county a farmers’ league and community telephone company, has 
elected Thomas Crawshaw as president. The company expects to extend farmers’ 
lines exclusively over a large part of southern Illinois. 

CHICAGO, ILL.—The Chicago Telephone Company has appealed to the 
Circuit Court 55 cases decided against it by Justice Hurley. The cases are 
suits by business firms and corporations for the recovery of alleged overcharges. 
Most of the plaintiffs are members of the Illinois Manufacturers’ Association. 

NASHVILLE, ILL.—The Nashville Rural Telephone Company has been or- 
ganized and will be incorporated. The officers are: President, J. J. Randall; 
secretary, Christ. Buhrmeister; treasurer, Samuel T. McKelvey. The company 
will build a system in the western part of the township for the benefit of the 
farmers. 

BLOOMINGTON, ILL.—A financial agency holds in trust for a number 
of prominent Bloomington and Normal citizens an option on the entire plant 
and property of the Home Telephone Company, of Bloomington, to be delivered 
clear of debt whenever the trustee for the option holders shall call for 
delivery. 

CHICAGO, ILL.—At the recent meeting of the directors of the Chicago 
Telephone Company the retiring officers were re-elected for the ensuing year 
as follows: chairman of the board, John M. Clark; President, Arthur D. 
Wheeler; first vice-president, Byron L. Smith; second vice-president and gen- 
eral manager, Angus S. Hibbard; secretary and treasurer, Charles E. Mosley; 
auditor, Joseph W. Richards. 

PROPHETSTOWN, ILL.—The farmers’ telephone companies of Whiteside, 
Bureau and Carroll counties are planning to organize into one company for 
their mutual interests. A meeting has been held at Prophetstown and a prelim- 
inary organization effected. D. D. Stitzel, of Lanark, was chosen president; 
F. Trautwein, of Morison, vice-president; H. G. Hotchkiss, of Prophetstown, 
secretary, and E. S. Swanson, of New Bedford, treasurer. 

WALWORTH, ILL.—The Walworth Telephone Company has voted to in- 
crease the annual rate of service for business telephones to $15 per year, and 
residence telephones to $12 per year to become effective after July 1 next. Offi- 
cers elected for the ensuing year are H. S. Bell, president; Wells Church, vice- 
president; E. M. Holston, secretary and treasurer; H. E. Walters, general man- 
ager. 

SPRINGFIELD, ILL.—Representative Sheen has introduced a bill requiring 
all telephone companies operating in this State’ to provide interchangeable 
service with every other company doing business in the same territory. The 
penalty for failure to do this is a revocation of their charters. The bill also 
gives the cities and villages the right to fix reasonable rates for all nonsub- 
scribers. 

CRAWFORDSVILLE, IND.—The 
Company is figuring on installing an automatic system. 

LEBANON, IND.—The Lebanon Telephone Company has decided to put in 
an automatic system instead of the central energy as contemplated. 


Crawfordsville Independent Telephone 


BEECH GROVE, IND.—The Uniontown Telephone Companw has decided 
to build about 20 miles of line going east to Miller’s corner in Jennings County. 
Committees were appointed to employ counsel and incorporate. 

EVANSVILLE, IND.—The hearing of the suit of the City of Evansville vs. 
the Cumberland Telephone Company to oust it from the streets of the city to 
have been taken up Jan. 18, has been postponed until April. The attorneys 
for the city desired to prepare and file an additional brief. 

ROANOKE, IND.—The Roanoke Telephone Company has increased its cap- 
ital stock from $2500 to $10,000. The officials say the value of the plant has 
increased and the rapidly increasing business makes necessary improvements 
and extensions which calls for more capital. E. M. Wasmith is president, and 
E. E. 


Richards, secretary. 





RICHMOND, IND.—The annual meeting of the Richmond Home Telephone 
Company was held Jan. 25. Officers were elected as follows: President, A. 
C. Lindermuth; vice-president, Samuel Dickinson; secretary, Jas. W. Moore; 
treasurer, John M. Loutz. Wm. M. Bailey will continue as superintendent and 
chief electrician and LeRoy M. Browne retains the position of cashier and 
assistant superintendent. The affairs of the company are in excellent condi- 
tion. The year has been a prosperous one and business is on the increase. 

CORWITH, IA.—The Rural Telephone Company has filed an amendment 
making its capital stock $10,000. 

NEVADA, IA.—The Nevada Mutual Telephone Company will erect a new 
exchange building to cost $3000. 

TERRIL, IA.—A company has been formed to build a local telephone ex- 
change. T. J. Randolph is secretary. 


BRIARSTOWN, IA.—The farmers owning and operating the various tele- 
phone lines running over this part of the county, are preparing to consolidate 
all the lines under one company. 


RAPIDS CITY, IA.—The Rapids City Independent Telephone Company has 
held its annual meeting and elected officers: N. Tyler, president; J. Scheig, 
treasurer; Roy Willard, secretary. 

COUNCIL BLUFFS, IA.—The Nebraska (Bell) Telephone Company has 
reduced its rates for service on residence telephones in Council Bluffs by 50 
cents per month, conditioned on payment by the roth of the month. The new 
rates are: individual lines, $2.50; two-party lines, $2; four-party lines, $1.50. 

COUNCIL BLUFFS, IA.—The Council Bluffs Independent Telephone Com- 
pany is the name of the newly organizel independent company which is trying 
to get a franchise from the City Council to do a local business and afford 
exchange connection with the various independent toll line companies. It is 
a local corporation with a capitalization of $100,000 and the following incor- 
porators: Messrs. F. W. Miller, T. J.Shugart, Dell G. Morgan, C. Hafer, Emmet 
Tinley, William Coppock, W. H. Kimball, J. T. Stewart, 3d., H. B. Jennings, 
H. N. Petersen, Lucius Wells, E. H. Lougee, E. H. Merriam, F. J. Day, T. 
G. Turner, F. R. Davis, F. H. Keys, Leonard Everett and R. H. Bloomer. 
The last eight and Mr. Charles A. Beno are directors and the officers are Mr. 
E. H. Lougee, president; Mr. E. H. Merriam, vice-president; Mr. F. J. Day, 
secretary; Mr. E. G. Turner, treasurer. 

KANSAS CITY, KAN.—At a meeting of the directors of the Missouri & 
Kansas Telephone Company, Alonzo Burt tendered hjs resignation as _presi- 
dent and general manager of the company and Charles S. Gleed, of Topeka 
was elected to succeed Mr. Burt as president. 


NEW ORLEANS, LA.—The long-distance line of the Cumberland Tele- 
phone & Telegraph Company, extending from New Orleans to Meridian, Miss., 
along the route of the New Orleans and Northeastern Railroad Company has 
been opened for business. The Cumberland Company has just begun work 
on a direct line between New Orleans and Shreveport, along the route of the 
Texas & Pacific Railroad Company. 


NEW ORLEANS, LA.—Sealed proposals, endorsed ‘Proposals for Tele- 
phone System,” will be received at the Bureau of Yards and Docks, Navy De- 
partment, Washington, until 11 o’clock a. m., February 18, for installing an 
automatic telephone system at the Naval Station, New Orleans, La. Funds 
available $2600. Plans and specifications can be seen at the Bureau or will 
be furnished by the Commandant of the naval station named. Mordecai T. 
Endicott, Chief of Bureau. 

MENOMINEE, MICH.—The Michigan Telephone Company has just fin- 
ished its 36-mile extension from Menominee to Cedar River and the line has 
been opened for general use. 

DETROIT, MICH.—During the past year the Michigan State Telephone 
Company has expended fully $1,000,000 in extensions and betterments. At 
the annual meeting to be held in April the question of further expansion and 
bettesment will be determined upon. 

SARANAC, MICH.—The Saranac Telephone Company will build between 20 
and 25 miles the coming season. At the annual meeting the following officers 
were elected: President, S. M. Crawford; vice-president, M. S. Lord; secre- 
tary, Henry Frace; treasurer, T. S. Barber; superintendent, F. W. White. 


MT. CLEMENS, MICH.—The Michigan Bell Telephone Company is rais- 
ing its rentals owing to contemplated improvements. In Mt: Clemens two 
years ago rentals were $12 a year; those who put in telephones during the 
last two years are paying $18. Now it is proposed to raise the price $6 a 
year per telephone at both residence and business places. 

WATERLOO, MICH.—The Rural Telephone Company, of Waterloo, held 
its regular annual meeting. The result of the election for officers was as fol- 
lows: President, Delancy Cooper; vice-president, F. E. Ives; secretary, L. M. 
Milner; treasurer, ‘I. A. Stephens; business manager, F. E. Ives. The com- 
pany has toll connection with the Michigan Telephone Company at Mason, 
Dansville, Plainfield, Gregory, Chelsea and Stockbridge. 

SACRED HEART, MINN.—The Minnesota Central Telephone Company in- 
tends to install a system here. 

ST. CLOUD, MINN.—The Minnesota Central 
build a telephone line from here to New Paynesville. 

BELGRADE, MINN.—The Telephone Company has been in- 
corporated, capital $50,000. J. F. Chisholm is secretary. 


Telephone Company will 


Commercial 


SAUK CENTER, MINN.—A rural telephone company has been formed at 
English Greve, with C. S. McCurry as president, to build to Sauk Center, 
Willard and Osakis. 
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MANKATO, MINN.—A petition from the Mankato board of trade, asking 


the Minnesota legislature to enact legislation regulating telephone and tele- 
graph rates, has been presented to the House. 
GLENDIVE, MONT.—The Board of County Commissioners has granted 


to the Glendive & Lower Rapid Transit Company a franchise for an electric 
railway and telephone system to be operated in the lower valley. 

SPRINGFIELD, MO.—The Bell and Home telephone companies of Spring- 
field have decided to consolidate. The deal was closed in Kansas City. 

ST. LOUIS, MO.—The Suburban Telephone Company has secured a fran- 
chise in Webster Groves and has made arrangements to extend its service to 
that place. The company expects to have its system in operation in Webster, 
Kirkwood, Ferguson and Clayton within four weeks. 

CLAYTON, MO.--The Eureka Telephone Company has been incorporated. 
The capital stock is $5000, fully subscribed and paid up. The stockholders 
are Lee E. Monroe, F. S. Huey, Thomas J. Quinn, N. C. Wright and Herman 
Dreyer, of Eureka, P. P. Lewis, of Crescent, and Martrom D. Lewis, of St. 
Louis. 

ST. LOUIS, MO.—At the annual stockholders’ meeting of the Kinloch Tel- 
ephone Company, the present directors were re-elected. The directors’ meeting 
to elect officers has not been set, but will be held within ten days. Mr. Forster 
will continue as presiden’ and there will be no changes in the officers, it is 
stated. The company expects to start the erection of its new exchange building 
at Eleventh and Locwst streets within a short time. 


BROKEN BOW, NEB.—Amended articles of incorporation have been filed 
with the Secretary of State by the Central Telephone Company and the cap- 
ital stock increased from $35,000 to $100,000. 


AVOCA, NEB.—Articles of incorporation have been filed by the Farmers’ 
Mutual Telephone Company of Avoca. The capital stock is $20,000, with the 
following-named gentlemen as incorporators: Paul Ottens, John Bredeholft, 
Ernest Stutt, E. B. Taylor, Asa Johnson, C. D. Quinton and Henry Wohlers. 

DAVID CITY, NEB.—The independent telephone companies of David City, 
Brainard and Surprise have been consolidated, the Surprise Telephone Com- 
pany having purchased the other exchanges. Mr. J. E. Keebaugh, formerly 
of Surprise, becomes general manager in David City, succeeding Mr. F. C. 
Scott, former proprietor of the David City Telephone Company. 


AURORA, NEB.—The annual meeting of the stockholders of the Hamilton 
County Farmers’ Telephone Association has been held. The report of the sec- 
retary showed that the company has more than 800 telephones in use in the 
There has been 
a corresponding increase in the number of miles of line. The board of di- 
rectors re-elected D. L. Toof as president and J. K. Hartnell as vice-president. 


county, whereas there were about 400 in use one year ago. 


RENO, NEV.—A telephone system along the lines of the big canals in this 
section is being constructed under the direction of J. T. Shaw, a government 
engineer, to provide communication with the main head gates. 


TROY, N. Y.—The directors of the Galway Telephone Company have elected 
officers as follows: Mina McWilliams; vice-president, Mrs. Eliz- 
abeth Mairs; secretary and treasurer, Frank L. Smith. 


President, 


ALBANY, N. Y.—Senator Keenan has introduced an amendment to the 
transportation law providing that telephone companies shall not charge sub- 
scribers more than 10 cents for messages in the five boroughs of New York 
City, and that the general public shall not be compelled to pay more than 15 
cents for a five-minute message to any part of the city. 


GOLDSBORO, N. 
Goldsboro a franchise was granted to the Carolina Telephone & Telegraph Com- 
pany to operate a long distance exchange in this city. 


C.—At a special meeting of the Board of Aldermen of 


the stockholders of the 
Company chosen by the directors as fol- 
Gentry; vice-president, Mrs. D. R. Craig, and secretary- 


ASHEVILLE, N. annual 
Asheville 
lows: President, W. T. 
Carson. 


C.—At the 
officers 


meeting of 


Telephone were 


treasurer, D. I. 


UNIONTOWN, OHIO.—The Telephone Company has elected 
the following-named officers: President, Dr. M. M. Bauer; vice-president, J. W. 


Tri-County 


Richards; secretary, J. E. Schrantz; treasurer, A. F. Nesso. 


LA RUE, OHIO.—The directors of the La Rue Telephone Company have 
re-elected the present officers of the concern as follows: Jas. H. Leonard, presi- 


dent; M. A. Taylor, treasurer; W. F. Kniffin, secretary and manager. 


SANDUSKY, OHIO.—At the annual stockholders’ meeting of the Sandusky 
Company, the President, L. 
Hauser; 


elected are as _ follows: 
Duennisch; vice-president, G. A. Feick; 


\. Giedeman;: manager, Carl C. Curtis 


relephone officers 


secretary, ‘J. C. treasurer, J. 


farmers of Lynn 


NEW 


ganized 


LYNN, OHIO.—The New 
a co-operative telephone company, which they have Incorporated with 
Each subscriber is a stockholder and is obliged to 


township have just or- 
a capitalization of $3000. 


buy and set seven poles, install an instrument and pay $2.50 for wiring, in 


order to hold one share of stock. 


COLUMBIANA, OIHI0.—At Columbiana the new 
through the territory in 


Mutual 
Mahoning County northwest of 
Columbiana has been connected up with the exchange of the Columbiana County 
both 


line of the Island 
Telephone Company 


Telephone Company, so that the patrons of these companies can now 


reach the patrons of either line. 
CHESTER, PA The 
ing on a site next to the new 
ELIMSPORT, PA The 


mpany, the 


sell Telephone Company will erect a $25,000 build- 
Federal Building, at Chester. 

residents of White Deer 
lines of which will extend from Elimsport to Mont- 


Valley will soon organize 


i telephone c« 


gomery , 

ALLENTOWN, PA \n improved local service is promised at every ex 
change by the directors of the Consolidated Telephone Companies of Pennsyl 
vania mr" iffice of general manager, held by C. E. Wayland, of Scranton, has 
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been abolished. The duties of that office will hereafter devolve on a super- 
intendent and assistant superintendent, new positions,.to which Charles West, 
of Wilkesbarre, and Charles A. Mons, of Hazleton, were elected, respectively. 
These officers were elected: Robert E. Wright, Allentown, president; Senator 
C. W. Kline, Hazleton, vice-president; C. M. W. 
and treasurer. 
PITTSBURG, 


business and the 


Keck, Allentown, secretary 


PA.—An increase of 35 per cent. over the previous year’s 

installation of 5000 additional telephones in Allegheny 
County, bringing a total of over 15,000, were reported at the annual meeting of 
the stockholders of the Pittsburgh & Allegheny Telephone Company. In the 
long-distance business of the company the increase of the year over its prede- 
cessor is 300 per cent. After the new directors had been chosen by the 
stockholders the board appropriated $500,000 to continue during the next six 
months the work of extending the lines and increasing the service. The 
officers chosen with the organization of the new board are: President, J. G. 
Splane; vice-president and general counsel, John S. Weller; treasurer, R. C. 
Hall; secretary, T. G. Davis. 

MEMPHIS, TENN.—Contracts have been entered into by which the inde- 
pendent telephone company of Northern Mississippi and the Memphis Telephone 
Company establish reciprocal service. Independent companies are now estab- 
lishing lines between Pontotoc, Okolona, Columbia, West Point, Tupelo, Artesia, 
Prairie and other smaller towns in Mississippi. These independent lines will 
be connected and will join the Memphis Telephone Company’s circuit at New 
Albany, Miss. 


CANYON CITY, TEX.—The Northwest Texas Telephone Company, of Can- 
yon City, has been incorporated for $10,000. The incorporators are J. N. Don- 
ohoe, R. W. O’Keefe and L. T. Lester. 


MORGAN CITY, UTAH.—The Rocky Mountain Bell Telephone Company 
has submitted a petition for an exchange in this city. 


GLOUCESTER C. H., VA.—The board of directors of the Tidewater Tele- 
phone Company has met and Captain A. F. Bagby was appointed to confer 
with the companies now having lines in Tappahannock, with a view to a joint 
exchange in that town. In anticipation of the Bell Company’s building from 
Richmond to West Point, it was decided to run a complete metallic copper 
line from Gloucester Courthouse to West Point. 

WAITSBURG, WASH.—The Waitsburg Rural Telephone Company has been 
incorporated. Capital, $10,000. An exchange will be established here. The 
company controls all the rural lines in the county. 

LANCASTER, WIS.—The Wisconsin Telephone Company has obtained per- 
mission to install a local telephone exchange. 

SUPERIOR, WIS.—The Common Council has passed an ordinance granting 
the People’s Telephone Company the privilege of issuing $100,000 worth of 
bonds against its plant and rights. 


RACINE, WIS.—The Citizens’ Telephone Company, of this city, will erect 
a modern exchange building and install therein an automatic system. The 
amount to be expended on the improvement is estimated at $150,000. The 
company will soon offer for sale bonds to the amount of $200,000, with which to 
pay for improvements. 


MILWAUKEE, WIS.—Edmund P. Erb, who has held the position as Racine 
of the Wisconsin Company, has been appointed district 
manager with charge of all the exchanges and toll lines at South Milwaukee, 
Kenosha, Burlington, Elkhorn, Lake Geneva, and Delavan. He will 
ceeded by R. E. Browne. 


FOND DU LAC, WIS.—At the annual meeting of the stockholders of the 
Oakfield Company the following-named elected for 
the ensuing President, Dr. C. H. Moore; vice-president, George Day; 
Bristol; treasurer, C. H. Moore; manager, T. E. Worthing. 
The company now owns and controls about 75 miles of lines and has about 
125 telephones installed. 


OTTAWA, ONT.—The Bell Telephone Company is contemplating an ex- 
tensive invasion of western Canada, during the coming summer. In addition 
to the company’s present plant, it will erect from 10 to 15 general stations, and 
from 20 to 25 sub-stations. The plant will be so distributed as to give good 
telephone connection all over Manitoba and the more settled sections of the 
Canadian Northwest Territories. Connection will also be made with the Amer- 
ican northwestern telephone lines, at various points on the international boun- 
dary, so as to give a good service with Minneapolis and other places on the 
American lines. Mr. L. P. McFarlane, general superintendent of the Bell Com- 
pany, says that the great growth of business has necessitated this extension, 
which will involve a large expenditure of money. He states that the Bell pol- 
icy is to follow the rapid development of the Canadian West with as complete a 
long-distance service as circumstances will permit. 


WINNIPEG, MAN. 
a charter by the legislative committee. 


manager Telephone 


be suc- 


Telephone officers were 
year: 


secretary, W. E. 


The Independent Telephone Company has been refused 


WINNIPEG, MAN.—A petition was received by the Council from Toronto, 


asking it to join with other Canadian cities in a monster petition to the 
blanket Bell 


Company should be amended so as to give cities and municipalities a restrictive 


Dominion parliament, asking that the charter of the Telephone 


right over the operations of the company. 


CITY OF MEXICO, MEX.—T. F. 


Telephone Company, 


Maguire, general manager of the Mexican 
which operates telephone systems in the City of Mexico, 
Guadalajara and other places says that bids will soon be invited for the lay- 
ing of 240,000 linear feet of conduits for the underground system in the City 
of Mexico 


CITY OF MEXICO, 


in Mexico is to be installed on the 


MEX.—One of the largest private telephone systems 
William who is 
“He has awarded the 
contract for building about 100 miles of telephone lines to connect his different 
Monterey. 
headquarters ranch of Mr 


ranches of Richardson, 


said to be the largest land owner in Northern Mexico. 


office 
Richardson. 


properties to the firm of Van Gorhis Hnos, of The central 


for this system will be at Carmen, the 
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Electric Light and Power. 


UNIONTOWN, ALA.—W. J. Vaiden, Mayor, writes that it is proposed to 
construct water works and an electric light plant to cost about $4000. The 
matter will probably be taken up in April. S. T. Townsend is engineer. 

STURDEVANT, ALA.—The Tallapoosa Water Power & Electric Com- 
pany is about to file papers of incorporation. The company proposes to utilize 
Tallapoosa River at Sturdevant and develop 8000 horse-power. Incorporators: 
Mr. Ausfeld, of Montgomery, and Mrs. Parker, of Goodwater. 

OAKLAND, CAL.—An ordinance is about to be introduced in City Council 
looking toward the placing of all wires underground in the business district 
within three years. 

WASHINGTON, D. C.—The following-named officers have been elected 
by the directors of the Potomac Electric Power Company: Allan L. McDer- 
mott, president; Gen. George H. Harries, vice-president; James B. Lackey, sec- 
retary and assistant treasurer; E. S. Marlow, treasurer and assistant secretary. 

RIFLE, COL.—A. L. Hackenburger, of Dallas, Tex., has decided to con- 
Struct an electric light plant at a probable cost of $25,000. 

ROME, GA.—The City Council will petition the State Legislature for per- 
mission to construct and operate a municipal electric light plant. 

CAIRO, GA.—The citizens voted Jan. 25 in favor of issuing $15,000 bonds 
for the construction of water works and an electric light plant. 

MUNCIE, IND.—Wm. F. Warner has petitioned City Council for an elec- 
tric light franchise in Muncie. 

HARTFORD, KY.—The Kentucky Light & Power Company is building an 
electric light plant in this place and expects to have it in operation in about 
60 days. 

SOUTH PARIS, ME.—The South Paris Village corporation is contemplating 
establishing a municipal electric lighting plant. 

HOULTON, ME.—The Houlton Electric Light & Power Company has been 
organized for the purpose of supplying electricity for heating and lighting; 
capital $10,000. Hudson T. Frisbie and Walter P. Mansur, of Houlton, are 
the incorporators. 

WATERVILLE, ME.—A petition has been presented to Legislature to in- 
corporate the Messalonskee Electric Company, by Harvey D. Eaton, Walter S. 
Wyman, John N. Webber and others, of Waterville. The purpose of the cor- 
poration is to supply electricity in Waterville, Oakland, Fairfield, Benton and 
Winslow. The capital is $250,000. 

BANGOR, ME.—It is stated that the Maine & New Brunswick Electric Power 
Company will in the early spring begin the development of its property at Aroos- 
took Falls, and before the end of the year proposes to have in operation a plant 
to supply electric light and power to a number of towns in Maine and New 
Brunswick. Arthur R. Gould, of Presque Isle, Me., is interested. 

CHESTERTOWN, MD.—D. S. Pindell, of Sault Ste Marie, Mich., is engi- 
neer and promoter of the electric light plant to be constructed at Chestertown. 
The plant will cost $30,000. 

HOULTON, MASS.—The Houlton Electric & Power Company has been in- 
corporated, capital $10,000. Promoters: Hudson T. Frisbie, Clarence H. Pierce 
and Walter P. Mansur. 

NORTHAMPTON, MASS.—The Northampton Electric Lighting Company 
held its annual meeting and elected directors. The directors elected C. H. 
Pierce president and C. E. Gould secretary and treasurer. 

GREENFIELD, MASS.—At the annual meeting of the stockholders of the 
Greenfield Electric Light & Power Company, the present officers were re-elected 
as follows: Clerk, Charles H. Keith. Directors: F. E. Wells, president; J. W. 
Stevens, N. S. Cutler, F. C. Wells, W. M. Pratt; treasurer, A. J. Doolittle. 

MARQUETTE, MICH.—The Westinghouse Electric & Mfg. Company is 
reported to have secured the contract for 125 alternating-current street lamps, 
two 75-lamp converters, switchboard panel and other equipment necessary to 
change the open arc system to the alternating current lamp system, for $3300. 

GRAND RAPIDS, MICH.—A company has been formed by M. B. Wheeler, 
R. H. Updyke and Wesley W. Hyde, of Grand Rapids, with a capital of $1,- 
500,000, to manufacture electricity for light and power, and transmitting the 
current to Whitehall, Montague, Fremont and Muskegon. The company has 
petitioned for a franchise in Muskegon. 


LAUREL, MISS.—The electric light and power plant of the Laurel Im- 
provement Company was destroyed by fire January 17. 


SEDALIA, MO.—Jos. McWilliams & Company, of Louisville, Ky., have been 
selected by the Sedalia Water, Gas & Electric Company to prepare plans and 
specifications for a new central power station, together with all machinery and 
apparatus to operate the street railway and waterworks and furnish current for 
the city and commercial lighting. The cost of the plant will be about $145,000. 

BEAVER CROSSING, NEB.—Mr. Johnson and others are promoting an 
electric light plant for Beaver Crossing. 

SILVER CREEK, NEB.—A movement started to establish an electric light- 
ing system for the town promises success. 

LINCOLN, NEB.—Construction work upon the new municipal electric 
lighting plant will soon be started. Messrs. Richards and Morse are the con- 
sulting engineers. 

LACONIA, N. H.—The City Council, of Laconia, is desirous of letting a 
contract for furnishing arc and incandescent street lighting for a term of 10 
years, at a yearly expense of about $7000, the successful bidder to bring into 
the city from outside sources electric power of at least 500 horse power. For 
further information address J. G. Quimby, chairman on lighting streets, Lake- 
port, N. H. 


CAMDEN, N. Y.—This village has appropriated $40,000 for the construction 
of a municipal electric light plant. 
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ALBANY, N. Y.—Harnessing the Sacandaga, Racquette and Black rivers in 
the Adirondacks and utilizing the 240,000 horse-power, worth $10,000,000 a year, 
now going to waste, is the task which the new State River Improvement Com- 
mission will consider. 

ROCHESTER, N. Y.—The Eastern Monroe Electric Light & Gas Company 
has been incorporated with a capital of $250,000. Directors: Henry C. Brew- 
ster, Rochester; Andrew H. Bown and Clarence E. Shuster, both of Penfield, 
and Walter A. Parce, Fairport. 

CANASTOTA, N. Y.—The business men of this village are in favor of con- 
structing a municipal electric light and power plant, and a committee has been 
appointed with E. Saltsman as chairman, to obtain specification and plans, and 
estimates for the required plant. 

NEW YORK, N. Y.—Bids will be received by John McG. Woodbury, Com- 
missioner of Street Cleaning, on Feb. 15, for furnishing material and labor re- 
quired to construct a rubbish incinerator at Delancey Slip to supply the power 
for the proposed city electric light palnt. This plant is to be used in lighting 
the Williamsburg Bridge. 

BATAVIA, N. Y.—Final arrangements have been made by which the Ba- 
tavia Light & Power Company will take over the properties and franchises of 
the Consolidated Gas & Electric Company of this city. The capital is $100,000, 
and the directors are L. W. Warren, G. R. Howard, Peter Norton, E. O. 
McNair and B. B. Conable. , 

NEW YORK, N. Y.—Bids will be received Feb. i4 by the Department of 
Public Charities for furnishing material for the electric installation at Metro- 
politan hospital, Blackwell’s Island. James H. Tully is Commissioner. Bids 
will be received Feb. 14 by C. B. J. Snyder, superintendent of School Build- 
ings for installing electrical equipment in School No. 7, Borough of the Bronx. 

CANTON, OHIO.—The Sandy Valley Light, Heat & Power Company, Can- 
tun, has been incorporated with a capital of $25,000 by Wm. L. Davis, Grant 
B. Wells and others. 

TOLEDO, OHIO.—The contract for lighting the streets for a period of 
2 or 5 years has been awarded to the Toledo Railway & Light Company, of 
Toledo, at $83 per arc light per year. 

MIDDLEFIELD, OHIO.—Frank Morris, of Warren, Ohio, is promoting a 
company for the manufacture of hot air engines for pumping and electric light 
plants. A plant will be established here. 

SPRINGFIELD, OHIO.—The name of the Citizens’ Lighting, Heating & 
Power Company is to be changed to the People’s Heating, Lighting & Power 
Plant. The capital stock is to be increased from $10,000 to $1,500,000. It is 
the plan to put up a new lighting and power station. The estimated cost of 
equipping the plant and the installing of the heating system is approximately 
$500,000. 

WANETTE, OKLA.—Philip Hall, of Shawnee, is interested in the con- 
struction of water works and an electric light plant at Wanette. 

COLUMBIA, PA.—John S. Graybill, jr., of Lancaster, is one of the incor- 
porators of the Columbia Electric Light, Heat & Power Company, which has a 
capital of $10,000. 

ENOLA, PA.—J. N. Bastress & Company, of Harrisburg, have secured the 
contract to erect a power plant at Enola for the Pennsylvania Railroad Com- 
pany for the supply of electricity and compressed air to the new railroad yards. 

WILKESBARRE, PA.—The Wyoming Valley Electric Company, which has 
absorbed the companies supplying gas and electricity to Plymouth, Nanticoke, 
Kingston, Edwardsville, Dorranceton, Luzerne and adjacent townships has re- 
corded a mortgage for $1,000,000 to secure a bond issue. 

CALHOUN FALLS, S. C.—Dr. S. M. Orr, of Anderson, S. C., and O. 
H. Sheffield, of Atlanta, Ga., are interested in developing power from the Sa- 
vannah River above Calhoun Falls, including Cherokee and Gregg Shoals. 
Jas. E. Sirrine, of Greenville, has prepared the plans. The dam will develop 
6600 horse-power. 


FT. WORTH, TEX.—F. W. Potter has petitioned City Council for an elec- 
tric light and power franchise. 


LUFKIN, TEX.—The Lufkin Electric Light & Power Company has been 
incorporated with a capital of $30,000. Incorporators: S. W. Henderson, G. 
A. Hackney and J. S. Henderson. 


MEMPHIS, TENN.—tTwo applications for franchises to build and operate 
lighting plants and furnish light for municipal purposes have been presented 
to Council; one from the Merchants’ Power Company and the other from the 
Memphis General Electric Company. 


JOHNSON CITY, TENN.—The Board of Aldermen and Mayor have de- 
cided to petition the Legislature for permission to hold an election to vote 
an issue of $250,000 bonds for the construction of water works or the purchase 
of the local system, and $50,000 for the building of an electric light plant. 


LEESBURG, VA.—W. E. Crosen & Company, of Leesburg, have applied 
to the city of Manassas, Va., for exclusive lighting franchises for 15 years. 


PETERSBURG, VA.—The Virginia Electric & Mfg. Company ‘is about to 
begin on the plans for a new plant. The company will require automatic 
machinery for the manufacture of its products, which consist of electrical ap- 


pliances. Mr. Louis Paulero is the manager. 


LA CROSSE, WIS.—The City Council has granted a franchise to the 
Wisconsin Light & Power Company to operate in this city. 

CAMPBELLSPORT, ONT.—The city proposes to build a new dam and 
powerhouse. It will install in the latter two 750-kw generators direct-connected 
to two horizontal water wheels, operating at a head of 25 to 27 feet. Mr. F. 
J. Smith is secretary of the water works and electric light commission. 

CITY OF MEXICO, MEX.—The Mexican-American Power Company has 
been incorporated with a capital of $150,000, by Joel H. DeVictor, G, Stewart 
Simons and B. Harvey Welch. The registered office of the company is at 417 
Market St., Camden, N. J. 











The Electric “Railway. 


BISBEE, ARIZ.—The Douglas Street Railway Company proposes to install 
an electric street railway, covering all the principal thoroughfares of the 
Smelter City. 

MASON CITY, ILL.—The Central Illinois Interurban Railroad Company 
has been incorporated to construct an interurban line from Peoria to Pekin, 
Mason City, Springfield, Havana and Lincoln. John B. Abbott, Paul A. En- 
lows, Fritz Hindahl, Claude L. Stone and Otto S. King, all of Mason City. 
Ill., are the incorporators and constitute the first board of directors. 


EAST ST. LOUIS, ILL.—The East St. Louis, Waterloo & Chester Suburban 
Railway Company has been organized to construct a line from East St. Louis 
to Waterloo and Chester. The incorporators and first board of directors are 
Thomas M. Chase and Tyron J. Woodward, of St. Louis, Mo.; James P. Slade 
and A. B. Garsett, of East St. Louis, Ill.; Edward F. Schoening, of Columbia, 
Ill. 


EAST ST. LOUIS, ILL.—The St. Louis, Freeburg & Fayetteville Railroad 
Company has been incorporated, with the principal office in East St. Louis; 
capital stock $10,000. The new company will construct a line from Belleville 
to Fayetteville. The incorporators and first board of directors are E. A. E. 
Ambs, of O’Fallon, Ill.; George Geisler and A. Vogler, of St. Louis, Mo.; 
Adolph F. A. Wolf and Peter Yeager, of Freeburg, III. 


PERU, IND.—The Indiana Central Traction Company, recently incor- 
porated, has decided to build a line from Peru to Hammond, instead of from 
Peru to South Bend via Plymouth. 


INDIANAPOLIS, IND.—The bill to repeal the railway subsidy act has been 
passed by the House. If the bill is ratified by the Senate it will not be 
possible hereafter for voters of a community to vote a tax in aid of steam 
or interurban electric railways. 


LAFAYETTE, IND.—The Lake Erie & Western Railroad has decided to 
install electricity on a number of its lines in Indiana. Building operations 
will be begun in the spring. It is stated that orders have already been placed 
for the construction of electric cars, and that a complete system entailing an 
expense of about $200,000 will be installed. The first line to be equipped will 
be that connecting this city and Indianapolis. 


GRINNELL IA.—The Grinnell Electric Interurban Railway Company has 
filed articles of incorporation with the Secretary of State. The capital stock 
is $10,000. The ultimate scheme is to build a line from Grinnell to Inde- 
pendence, via Vinton, Ia., and also the construction of other lines with Grin- 
nell as the central station. 


SIOUX CI. Y, IA.—Joseph S. Lawrence, general manager of the Sioux 


City Traction Company, announces that the company contemplates several 
improvements for the year 1905. New heating and lighting plants will be con- 
structed. The company was granted the franchises for these at an election 


held last fall. Plans for the buildings are now in the hands of the engineers. 


MAYSVILLE, KY.—It is believed here that an electric railway between 
Maysville and Germantown, 12 miles distant, would pay. The population of 
Maysville is about 10,000, while that of Germantown is 500. Evan Lloyd, of 
Germantown, is anxious to further the project, and is willing to co-operate with 
any one who may care to consider the building of the road. 


LEXINGTON, KY.—It is stated that there is a possibility of two electric 
railways being completed between Lexington and Versailles, Ky., the companies 
interested being those represented by Clifton D. Bebee, of Syracuse, N. Y., and 
the Fayette Interurban Company. Certain franchises held by the latter, how- 
ever, may be turned over to Mr. Bebee on the Versailles pike. 


NEW ORLEANS, LA.—It is asserted that Charles L. Henry, of Indian- 
apolis, is back of the proposed electric railway from New Orleans to Mobile. 


BALTIMORE, MD.—The United Railways & Electric Company is stated 
to have awarded to Jchn Walters the contract for re-erecting the north building 
of the Pratt Street power house. It will be of steel and concrete, and will 
be fireproof. Contracts have been awarded to McIntosh & Seymour, of Auburn, 
N. Y., for a 7500-hp engine for the power house, while the contract for the 
generator went to the Westinghouse Electric & Manufacturing Company. It is 
estimated that $250,000 will be expended in the reconstruction and for the new 
machinery. 


BOSTON, MASS.—The first public step in a carefully matured plan for 
building in Boston a system of freight tunnels similar to those now in oper- 
ation in Chicago, has been taken by the filing of a petition im the Legislature 
for the incorporation of the Boston Tunnel Company, of which Benjamin W. 
Wells, a former superintendent of streets, appears as the ostensible head. 


LINCOLN, NEB.—A new street railway company has been organized by 
local business men to compete with the Lincoln Traction Company. The cap- 
ital stock is $1,000,000. Considerable dissatisfaction is felt with the old 
company because of the announcement of the president that no improvements 
in service would be made until the city should stop its prosecution for col- 
lection of taxes. , 


NEWBURG, N. Y.—The directors of the Intervale Traction Company have 
elected the following officers. H. B. Odell, president; Louis W. Stotesbury, 
vice-president; W. Johnston McKay, secretary and treasurer. 


WILMINGTON, N. C.—The Consolidated Railway, Light & Power Com- 
pany, of Wilmington, will soon install a new steam turbine to take care of 
its rapidly increasing business. 

ASHEVILLE, N. C.—An electric freight railway will soon be commenced 
from Asheville into the mining districts of Yancey and Madison counties by 
the George D. Mills Company. The road will be 50 miles in length and will 
serve as an outlet to a number of mines in the mountains of the western section 
of the State. 


CLEVELAND, OHIO.—The Cleveland Electric Railway Company held its 
annual meeting and re-elected the present officers and directors. 


ELECTRICAL WORLD anp ENGINEER. 





Vot. XLV, No. 6. 


SPRINGFIELD, OHIO.—W. G. Hanford and W. H. Holloway, of Spring- 
field, are promoting a new electric railway to extend from Springfield to Dela- 
ware, 

TOLEDO, OHIO.—The Ottawa Park Street Railway Company has been 
incorporated, with $10,000 capital, by J. F. Kumler, L. W. Kumler, Fred. A. 
Kumled, B. F. Brough and J. F. Kumler, Jr. 


TOLEDO, OHIO.—The Toledo, Port Clinton & Lakeside Railway Com- 
pany has re-elected the present officers and directors. The company will go on 
with the extension of its road to Lakeside as soon as the weather permits. 


DAYTON, OHIO.—Hugo Cook and Michael Chambers, of Dayton, have 
purchased at receiver’s sale the property of the Dayton & Kenton Traction 
Company, consisting of options on right of way, profiles and office furniture. 


TOLEDO, OHIO.—The Toledo Railways & Light Company re-elected present 
officers and directors at its annual meeting held last week. The company 
earned for the past year $1,275,602, an average of $12,062 per mile of track. 


CLEVELAND, OHIO.—The Cleveland bondholders of the Springfield & 
Xenia Traction Company have declined to accept the proposition for leasing 
the road to the Springfield, Charleston, Washington C. H. & Chillicothe Trac- 
tion Company. 

AKRON, OHIO.—At the annual meeting of the Northern Ohio Traction & 
Light Company, held here recently, the present officers were re-elected. The 
company contemplates several extensions in Akron, and will probably build a 
line from Barberton to Wadsworth. 


CLEVELAND, OHIO.—A Cleveland syndicate composed mostly of men in- 
terested in the Cleveland & Southwestern Traction Company are planning to 
build a southerly extension of that road to connect with the Ohio Central 
Traction Company at Mansfield, which property is also owned by the same 
interests 


COLUMBUS, OHIO.—The Columbus, Delaware & Marion Railway Com- 
pany is preparing to change its method of transmitting current from direct to 
high-tension alternating. Sub-stations will be located at Chaseland and Pros- 
pect, dividing the system into four approximately equal sections. The new 
equipment is being furnished by the General Electric Company. Ultimately the 
company expects to erect a large generating station with alternating equip- 
ment. 

POTTSTOWN, PA.—The Pottstown Passenger Railway has passed into the 
control of the Pottstown & Reading Street Railway Company, under perpetual 
lease. It is planned to build an extension to Reading. 


SHARON, PA.—The Sharpsville Council has granted the Shenango Valley 
Traction Company a franchise for constructing its line within the borough. 
The company now has a clear right-of-way from Sharpsville to Meadville. 


NASHVILLE, TENN.—Articles showing the consolidation of the Nash- 
ville and Columbus Electric Railway and the Nashville and Gallatin Electric 
Railway were filed with the Secretary of State a few days ago. The capital 
stock of each of the old concerns was $50,000. The companies are consolidated 
under the name of the Nashville Interurban Company, with a capital stock of 
$100,000. After the consolidation was effected the stockholders elected the 
directors, who in turn elected the following officers: Major E. B. Stahlman, 
president; Nat Baxter, vice-president, and Joseph Frank, secretary. 

SALT LAKE CITY, UTAH.—Barney Mahler, of Cleveland, Ohio, pro- 
moter of the Interurban Electric Company, which proposes to build a line 
between Payson and Brigham City, Utah, has secured a right of way through 
Salt Lake City through an agreement with the Utah Light & Railway Com- 
pany. A right of way through Ogden and other cities is also being sought 
by the new company. 


NORFOLK, VA.—Holders of certificates to the amount of $200,000 have 
asked for the appointment of receivers for the Bay Shore Railroad, of Nor- 
folk, which is now in charge of a special master. The application was made 
by Messrs. Wright, Snyder and associates, of Philadelphia. The court held 
that the application was not in proper form and will have to be changed before 
being presented again. 


WALLA WALLA, WASH.—Edward S. Isaacs has been granted by the 
Board of County Commissioners a franchise and right of way for an electric 
railway system in this city. 


WHEELING, W. VA.—The Westinghouse Electric & Mfg. Company is 
reported to be preparing estimates on the electrical equipment for the pro- 
posed line from Barton, Ohio, to Uhrichsville, Ohio. Edward Hobson, of 
Flushing, Ohio, is the chief promoter. 


KEYSER, W. VA.—The Keyser, Burlington & Petersburg Electric Railway 
Company expects to begin construction work about April 1 on its proposed line. 
The power plant and the repair shops will be located at Keyser. B. W. Wright, 
Cumberland, Md., is secretary of the company. 


OTTAWA, ONT.—The Canada Middlesex Railway, of Ontario, which is ap- 
plying to the Dominion parliament for a charter, is to be an electric road. The 
four principal cities on the route are St. Catherines, Brantford, Woodstock and 
London. Work will be commenced as soon as the necessary legislation can be 
secured. 


OTTAWA, ONT.—The Ottawa Electric Company is petitioning Dominion 
parliament for authority to increase its capital stock to $1,500,000, and its bor- 
rowing power from 50 per cent. to 75 per cent. of its paid-up capital stock. 
The company also seeks power to acquire shares in other companies carrying on 
business of a like nature. 


MONTREAL, QUE.—Application will be made at the coming session of the 
Quebec legislature, for a bill to incorporate the Longueuil Tramway Company. 
The object of the company is to build an electric railway from Montreal to 
Longueuil, and through other parishes of Chambly County, either by the Vic- 
toria Bridge in summer, or, in winter, to Montreal or Maisonneuve, across 
the ice. The capital stock is fixed at $100,000, and authority is asked for the 
issue of $25,000 of bonds, . 


FEBRUARY II, 1905. 


New Industrial Companies. 


THE IMPORTERS’ COMPANY, Chicago, Ill., has been organized to deal 
in automobile and electrical sundries. The incorporators are Ralph W. Condee, 
L. D. Condee and B. G. Kuehn. 

THE TELEPHONE COMPANY, of Warrensburg, IIl., has been organized 
for the manufacture of electrical apparatus and supplies. George W. Claussen, 
Joseph A. Suerth and J. H. Rumsfeld are the incorporators. 

THE SPRINGFIELD ELECTRIC PRESSED BRICK COMPANY, Spring- 
field, Ill., has been organized for the electrical manufacture of building mate- 
rials. J. T. Underwood, P. McCourtney and I. N. Martin are the incorporators. 

THE TRITT ELECTRIC COMPANY has been incorporated at South Bend, 
Ind., to manufacture electric automobiles. The company’s capital is $100,000. 
The directors are B. E. Tritt, D. M. Calvert, W. B. Pershing, E. R. Miller 
and Chas. M. Kreighbaum. 

THE ORR AUTOMATIC ELECTRIC PUMP COMPANY has been incor- 
porated at Sidney, Ia., to manufacture the Orr electric pump. The company’s 
capital stock is $120,000 and its officers are R. L. Estes, president; L. J. 
Abbey, secretary, and C. A. Metelman treasurer. 


Legal. 





STORAGE BATTERY LITIGATION.—In the United States Circuit Court 
for the Southern District of New York the Electric Storage Battery Company, 
of Philadelphia, on Feb. 4, 1905, filed a bill accompanied by a motion for a 
preliminary injunction against the National Battery Company for the infringe- 
ment of the Exide battery plate, made under the Bradbury-Stone patent, which 
is owned by the Electric Storage Battery Company. This is for the staggered 
or cage type of grid. 

INSURANCE ON TELEPHONE EXCHANGES.—Managers of telephone 
exchanges in Indiana are greatly interested in a recent ruling by the Supreme 
Court of Wisconsin in the case of the Wausa Telephone Company against 
the German-American and several other insurance companies. It is said that 
the insurance companies in this State as well as in Wisconsin have an endorse- 
ment on their policies to the effect that they would not be liable for a loss 
occasioned from an electric current coming in from the outside and damaging 
or destroying exchanges. This is the usual electric clause attached to policies 
placed on telephone exchanges and had escaped notice. The Wisconsin Court 
holds that insurance companies cannot escape liability for such losses in that 
State such an exemption would violate the standard policy law. The decision, 
if followed by other State Courts will, underwriters say, cause insurance com- 
panies to refuse to insure telephone exchange buildings. 








Obituary. 


MR. N. R. FERGUSON.—Mr. Nathaniel Rodney Ferguson, one of Kansas 
City’s oldest business men, died last week of heart disease. Last winter he 
had spent in California on the advice of his physicians and had been so much 
benefited by the sojourn that he considered himself in condition to withstand 
a Kansas City winter. Mr. Ferguson went to Kansas City in October, 1865, 
directly from his birthplace, New Holland, Ohio. He interested himself heav- 
ily in the Missouri & Kansas Telephone Company, at its organization in 1879. 
At that time he was auditor of the company. Later that position was combined 
with that of secretary of the company, both of which came under Mr. Fer- 
guson’s jurisdiction. For the last 11 years of his life, however, his office with 
the Missouri & Kansas Telephone Company was that of secretary and treas- 
urer. He was one of the most honored Masons in Kansas City. Mr. Ferguson 
leaves a widow, Mrs. E. H. Ferguson, and two sisters. 


Personal. 





MR. H. D. CRITCHFIELD, the well-known independent telephone leader, 
has been very ill in Chicago with appendicitis. 

MR. C. C. CHESNEY.—A number of the friends of C. C. Chesney, of Pitts- 
field, Mass., have united in a circular letter commending him to th- member- 
ship of the American Institute of Electrical Engineers as a good man to nom- 
inate as a manager of that body at the ensuing election. 

MR. R. B. McCONNEY has succeeded Mr. R. J. Cory as manager of the 
Allis-Chalmers Company’s office in Denver. Mr. McConney is well and most 
favorably known throughout the mining region of which Denver is the center. 
He was connected with the Davis Iron Works of Denver for about three 
years, and for five years he was with the Mine & Smelter Company. 

MR. FREDERIC NICHOLLS, of Toronto, Can., was in New York last 
week, and was beset with many inquiries as to his Niagara-Toronto power 
transmission enterprise and the consolidation of electric railway properties in 
the intervening territory. His recent Niagara Power address has been issued 
in handsome pamphlet form. 

MR. T. LOWRY.—The announcement of the engagement is made of Mrs. 
Mary L. Robinson, daughter of M. Thomas Lowry, the well-known electrical 
magnate and street railway manager and Republican National Committeeman, 
to Dr. Gustav Schwyser, a well-known Minneapolis surgeon. The marriage 
will not take place until the return of Mr. and Mrs. Lowry from their Euro- 
pean trip. Mrs. Robinson was born and bred in Minneapolis, and is known 
to everyone. Dr. Schwyser, while he has lived in the city for several years, 
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is a comparative newcomer. He is Swiss by birth, and his education was re- 
ceived in foreign universities. 

MR. A. WARREN.—As already noted, the members of the American Trade 
Press Association are looking forward to the meeting and dinner of February 
17 at the Hardware Club, of New York, when Mr. Arthur Warren will address 
the body on “The Sphere and Usefulness of the Technical Press from the 
Manufacturers’ Standpoint.”” Mr. Warren is director of the department of 
publicity of the Allis-Chalmers Company and is coming on specially from 
Milwaukee to discuss this very interesting and important topic. He was at 
one time editor of the Boston Herald, and has had a wide experfence in tech- 
nical journalism also. The American Trade Press Association includes all the 
leading technical and trade journals of the United States. 


News of the Trade. 





FIRE IN MENOMINEE.—The plant of the Menominee Electric Mfg. Com- 
pany, at Menominee, Mich., was destroyed by fire on Jan. 23. 

REMOVAL.—The Lombard Governor Company has moved its factory to 
Ashland, Mass., to which address all communications should be sent. 

CROSS OIL FILTERS.—The Burt Manufacturing Company, of Akron, 
Ohio,has just shipped one of its large oil filters to the Munising Paper Com- 
pany, Munising, Mich., and another to the Singer Sewing Machine Co. Both 
of these filters will be used in connection with the Siegrist oiling system. 


FORBES ENGINES.—The three 100-kw sets for the United States battle- 
ship “Indiana,’’ comprising Forbes engines and C & C generators, are now 
being installed on the ship at the Brooklyn Navy Yard. Through a mishap 
in printing the size of the Forbes compound engine illustrated in our issue of 
Feb. 4 was given as 1q4-in. x 2-in. x 16-in. It should have been 14-in. x 
28-in. x 16-in. 

SOLDERED RAIL BOND.—Messrs. H. F. Sanville & Co., Philadelphia, 
are handling the Shawmut soldered rail bond in their territory. These bonds 
are made by the Chase-Shawmut Co., Newburyport, Mass., a complete line 
of whose goods are handled by William S. Brown, New York; the Thomas 
G. Grier Company, Chicago; the L. F. Mahler Company, St. Louis; Spranley 
& Reed, New Orleans, and the John R. Cole Co., San Francisco, in their 
respective territories. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, of Chicago, re- 
ports recent shipments of switchboard equipments to the following points: 
Vassar, Mich., two 160-line switchboards; Browns, Ills., one so0-line switch- 
board; Rossville, Ills., one 150-line switchboard; Eldorado, Iils., one 100-line 
switchboard; Camden, Mich., two t1oo-line switchboards; Freeport, Pa., one 
100-line switchboard; Fremont, Ind., two 200-line switchboards; Maysville 
Mich., one 100-line switchboard; Tilden, Ind., one 100-line switchboard. 


MORSE CHAIN NEW PLANT.—The new plant at Ithaca of the Morse 
Chain Company, of Trumansburg, N. Y., will consist of machine shop, forge 
shop, hardening and tempering shop, wood shop, pattern storage, foundry 
and offices. The power plant will consist of Westinghouse single-acting com- 
pound engines direct-connected to 80-kw 125-volt direct-current generators 
from the World’s Fair at St. Louis, supplied by Babcock & Wilcox boilers 
at 130 lbs. pressure. The machine shop equipment will be modern in every 
respect, with individual and group drives from 110 volt motors. The work of 
completing the details is now progressing rapidly preparatory to commencing 
building in the spring. 

LIFTING MAGNETS.—The new type of magnet for handling pig iron, 
small billets, scrap iron or steel, small steel or iron castings, bolts, rivets, etc., 
in bulk, which has recently been put on the market by the Electric Controller 
& Supply Company, of Cleveland, Ohio, is the result of long experience and 
persistent experimenting to get the most efficient design. It is adapted to be 
carried on the hook of a crane and controlled by the crane man who can thus 
perform the entire operation of loading or unloading a car, or loading melting 
stock into charging boxes with no ground helpers. This type of magnet has so 
obviously supplied the demand for a means of materially reducing the cost of 
handling such raw materials that the company is experiencing a heavy call for 
it. The design of this magnet is radically new and is covered by letters patent. 


Trade Publications. 





THE SARCO COMPANY, 906 Sixth Avenue, New York City, has recently 
issued a neat bulletin with discount sheet relative to its various lighting 
specialties, including the Sarco two-light reflector, the Noscru canopy switch, 
Sarco duplex flat bushing, parabolic aluminum reflector, Sarco combined outlet 
and junction box, Noscru key arm switch and other admirable low-priced 
novelties 

R. D. NUTTALL COMPANY.—Catalogue No. 9 issued by the R. D. Nut- 
tall Company, Pittsburg, Pa., describes gears, pinions, trolleys, trolley poles, 
trolley harps and wheels for mine and industrial haulage service. The cata- 
logue contains much valuable information on the design and selection of plain 
gears and pinions, mitre and worm gears. The company is prepared to supply 
both single and double trolley poles, and poles constructed on the pantagraph 
principle. 

THE AMERICAN VITRIFIED CONDUIT COMPANY, Broadway-Maiden 
Lane Building, New York, has issued a booklet entitled “Pointers,” for 
giving such information as may be required for preliminary estimates In 
laying out plans for conduit work. In the New York Rapid Transit Subway 
there have been used 7,000,000 feet of a special type of round-hole conduit, 
constituting one of the largest and most interesting pieces of construction 


ever attempted. 
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UNITED STATES PATENTS ISSUED JAN. 31, 1905. 
[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


INCANDESCENT LAMP; Henry E. Meyers, Denver, Col. App. 
filed Nov. 24, 1902. A lamp comprising one globe inside of another and 
each having its own filament, an end of one filament being connected to 
an end of the other, while the other ends of the filaments are insulated. 

780,977-. TROLLEY; George J. Cook, Pittsburg, Pa. App. filed Aug. 3, 1904. 
Spring mounted, overhanging cheeks hold the wire in the groove of the 
wheel. 


780,613. 


APPARATUS FOR PRODUCING OSCILLATORY CURRENTS; 
i. Y. App. filed Feb. 9, 1903. (See 


780,997. 
Peter Cooper Hewitt, New York, N. 
Current News and Notes.) 

780,998. APPARATUS AND CIRCUITS FOR STARTING ELECTRIC 
sAMPS; Peter C. Hewitt, New York, N. Y. App. filed April 5, 1900. 
An arrangement of two inductively related windings and an electro-mag- 
netic cut-out in connection with a vapor lamp, such that a high potential 
current for starting the lamp can be induced in one of the windings and 
after the lamp is started, the cut-out disconnects the other winding. 

780,099. METHOD OF TRANSFORMING ELECTRICAL ENERGY; Peter 
>. Hewitt, New York, N. Y. App. filed April 25, 1902. The method of 
producing vibratory currents in a successively charged and discharged cir- 
cuit, consisting in utilizing as the breaker in the discharge circuit, the 
transition resistance between a confined gaseous conductor and a non- 
gaseous conductor. 

781,000. APPARATUS FOR TRANSFORMING ELECTRICAL ENERGY; 
Peter C. Hewitt, New York, N. App. filed April 25, 1902. Covers 
the apparatus corresponding to the preceding method patent. 

781,001. MEANS FOR AMPLIFYING ELECTRICAL VARIATIONS; Peter 
Cooper Hewitt, New York, N. Y. App. filed May 16, 1902. (See Current 
News and Notes.) 

781,002. METHOD OF AMPLIFYING ELECTRICAL VARIATIONS; Peter 
Cooper Hewitt, New York, N. Y. App. filed May 16, 1902. (See Current 
News and Notes.) 

781,008. ELECTRIC MOTOR; Michel Koener, Chicago, Ill. App. filed May 
18. 1904. A motor having a vertical shaft and especially designed to be 
relatively flat so as to occuply minimum space on a vehicle. 








781,134. 


INCANDESCENT LAMP; Almon 
). Page, Newark, N. J. App. filed 
March 18, 1904. <A straight filament in 
a vertical lamp having a weight attached 
to one end as an automatic adjusting de- 
vice to compensate for expansion and con- 
traction. 

781,035. COMMUTATION OF ELECTRIC 
CRIRRENTS: Elihu Thomson, Swamps- 
cott, Mass. App. filed Sept. 17, 1903. ° 

prevent unduly large currents flowing in the closed armature circuits of a 

repulsion. motor, a condenser is included in the circuits at the times when 

the brushes close them. 


781,016. 
I 





780,613.—Incandescent Lamp. 


781,072. SELF WINDING ELECTRIC CLOCK; Robert Lester Hight, De- 
catur, Ill. App. filed Jan. 7, 1904. Details. 
781,077. ELECTROMAGNETIC ORE SEPARATOR; Erich Langguth, Eu- 


skirchen, Germany. App. filed Feb. 1, 1904. Where the armature of the 
dynamo is used as a separator, it is provided with a casing of magnetic 
material which promotes the magnetic action and protects the armature 
winding from contact with the ore. 

781,091. SPRING BINDING POST; Walter P. Phillips, New York, N. Y. 
App. filed May 23, 1904. <A spring cap is placed over the post to grip 
the wire which is passed laterally through openings in the cap and post. 

781,134. INTERLOCKING DEVICE FOR CONTROLLERS; Edward H. 
Dewson, Edgewood Park, Pa. App. filed June 9, 1903. Where the “run- 
ning’ and “braking’’ controllers are separate, a connection is provided 
between them to operate the interlocking devices and which permits the 
controllers to be set at odd positions with respect to each other. 


781,154. METHOD OF CONTROLLING THE RUNNING OF RECIPRO- 
CATING ENGINES OR TURBINES DRIVING ALTERNATORS IN 
PARALLEL; C. A. Parsons, Newcastle-Upon-Tyne, and J. Swinburne, 


London, Eng. App. filed March 30, 1903. (See Current News and Notes.) 

781,161. RAILWAY SIGNALING SYSTEM; William G. Roome, Jersey City, 
N. J. App. filed Nov. 17, 1903. Relays at each end of each track section 
are adapted, when a train is in a section, to break the circuit of the relay 
in the rear section and to close the circuit of the relay in the next section 
in advance. 

781,181. DISINFECTANT-HOLDER FOR MOUTHPIECES; William King 
Brackett, Alameda, Cal. App. filed May 26, 1904. - 

AUTOMATIC CODE RINGER FOR MAGNETO SIGNAL BELLS; 


781,194. 
App. filed Feb. 20, 1904. Details. 


Larkin V. Elliott, Indianapolis, Ind. 


781,207 TELEPHONE-RELAY; William W. Jacques, Boston, Mass. App. 
filed Nov. 3, 1904. 

781,226. INCANDESCENT LAMP SOCKET; Walter H. Perkins, Waterbury, 
Conn. App. filed Oct. 31, 1904. The bayonet joint between the cap and 
shell is provided with a friction boss that engages when the joint is 
locked to prevent rotary movement of the parts. 

781,237. TELEPHONE SYSTEM; Charles . Smith, New York, N. Y. 


App. filed Feb. 23, 1901. 
UNDERGROUND OR 
RAILWAYS; 

Details. 
THERMO-ELECTRIC 
Ill, App. filed Oct. 18, 


CONDUIT SYSTEM 
Birmingham, England. App. filed May 24, 


ELEMENT; Albert L. Marsh, Lake Bluff, 
One element is formed of chromium. 


781,268. FOR ELECTRIC 


7 

William Cope, 
1904. 

781,288 


1904. 








Interlocking Device for Controllers. 


THERMO ELECTRIC ELEMENT; Albert L. Marsh, Lake Bluff, 

App. filed Oct. 18, 1904. One element is formed of molybdenum. 

781,290. THERMO:-ELECTRIC ELEMENT; Albert L. Marsh, Lake Bluff, 
Til. filed Oct. 18, 1904. One element consists of an alloy of tungsten 

and nickel. orate 

781,209. SWITCH SYSTEM FOR ELECTRIC VEHICLES; Ferdinand 
Parecke and Ludwig Lohner, Vienna, Austria-Hungary. App. filed Aug. 
5, 1902. A single instrument is used to close the circuit and manipulate 
the resistance which affects the dynamo field magnet. 

781,316. GUARD AND FINGER FOR TROLLEY POLES; William P. Un- 
derhill, Brooklyn, N. Y. App. filed May 21, 1904. Details. . f 
781,319. SIGNAL SYSTEM; Claude White, St. Louis, Mo. App. filed Feb. 
2, 1904. In this system and the modifications thereof that follow, electric 
signal lights and reflectors are arranged along the roadway in position 
to flash their lights into the eyes of the engineer or motorman when the 


train is passing. . 
871,320. SIGNAL SYSTEM; Claude White, St. App. filed Feb. 
App. filed Feb. 


781,a00- 


Louis, Mo. 
2, 1904. See preceding patent. P 

781,321. SIGNAL SYSTEM; Claude White, St. Louis, Mo. 
2, 1904. See 781,319. 

781,322. SIGNAL SYSTEM; Claude White, St. Louis, Mo. App. filed Aug. 


27, 1904. See 781,319. A aoe : 

781,338. METHOD OF UNITING THE TWO COMPONENTS OF A 
THERMO-COUPLE; Albrecht Heil, Frankfort-on-the-Main, Germany. 
App. filed Oct. 31, 1904. (See Current News and Notes.) 

781,340. TRANSFORMER CUT-OUT; John P. Hetherington and Lewis E. 
Grubbs, Logansport, Ind. App. filed Dec. 28, 1903. Details of a device 
for cutting out a transformer when the power is turned off. 

781,347. SAFETY FUSE FOR ELECTRIC CIRCUITS; Christian Kramer, 
Neu Isenburg, Germany. App. filed Jan. 5, 1904. he pressure created 
by gases when the fuse is destroyed is exerted to force the fuse into a 
body of oil and disrupt the arc. 7 

781,351. ELECTRIC LAMP SOCKET; Mortimer Norden, New York, N. 

App. filed March 9, 1904. <A cylindrical receptacle having V-shaped 


grooves extending through its base, for the wires, and sharpened screws 
perforating the insulation on the respective wires. : 
CONDUIT FOR ELECTRIC WIRES; Stephen Palmer, Troy, N. 
App. filed Nov. 17, 1903. 
proof fabrics and materials. 


781,353. ] Ste Y> 
We A conduit comprising several layers of fire- 
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781,605.—Method of Producing Light. 


781,359. TROLLEY; Leonard O. Pullen, Augusta, Me. App. filed March 26, 
1904. Details. 
781,385 SANITARY ATTACHMENT FOR TELEPHONE TRANSMIT- 


TERS; Simon E. Williams, Boston, Mass. App. filed May 9, 1904. 














781,016.—Incandescent Lamp. 


781,404. TROLLEY POLE SUPPORT; Thomas J. Cope, Philadelphia, Pa. 
App. filed Oct. 29, 1904. Details. 

ELECTRIC TELEGRAPH; Willis D. Gregory, Pittsburg, Pa. App. 

filed March 30, 1904. A construction whereby a double break is made in 

a high poate? telegraph circuit to prevent arcing. 


781,417. ELECTRIC TELEGRAPH; Willis D. Gregory, Pittsburg, Pa. App. 
filed March 30, 1904. A modification of the preceding patent. 
781,418. ELECTRIC TELEGRAPH; Willis D. Gregory, Pittsburg, Pa. App. 
filed March 30, 1904. A further modification. 
Frank E. Kinsman, Plainfield, 


781,431. ELECTRIC RAILWAY SYSTEM; 
N. J. App. filed Dec. 8, 1903. To promote safety, the track rail most 
remote from the third rail conductor is the only one that carries the return 
current, the other track rail being divided up into disconnected insulated 
sections. 

781,437. ELECTRICAL APPARATUS FOR SEPARATING COKE FROM 
GiNDERS, ETC.—Henri Lelarge, Liege, Belgium. App. filed April 13, 

Details. 

781,444. AUTOMATIC ALARM FOR GRAIN BINS; Hans L. Moebeck, 

len, Minn. App. filed March 10, 1904. The weight of grain against a 
lever located near the top of the bin causes the lever to move and close 
an alarm circuit. 

781,448. ELECTROMAGNETIC APPARATUS; John McIntyre, Jersey City, 
N. J. App. filed Oct. 29, 1904. A flexible coil that can be wrapped around 
an animal or growing vegetable, is connected with a source of high fre- 
quency current. 

781,603. APPARATUS FOR TRANSFORMING ELECTRICAL ENERGY; 
Peter C. Hewitt. App. filed Sept. 24, 1902. Means for periodically ap- 
plying to the terminals of a vapor lamp differences of potential varying 
from the higher potential at which the lamp starts to a lower potential 
below that at which it normally operates. 

781,605. METHOD OF PRODUCING LIGHT; Peter C. Hewitt, New York, 
N. Y. App. filed July 1, 1904. A modification of the preceding invention. 

781,606. METHOD OF PRODUCING OSCILLATORY CURRENTS; Peter 
Cooper Hewitt, New York, N. Y. App. filed July 28, 1904. (See Current 
News and Notes.) 

781,622. ELECTRIC MOTOR; Barnet Samuels, Leavenworth, Kan. App. 
filed May 31, 1904. An oscillating motor having peculiarly shaped pole 
pieces and armature core. 

781,625. METHOD OF PROTECTING TELEPHONE CIRCUITS FROM 

THE ACTION OF ELECTROMAGNETIC WAVES; John Stone Stone, 

Cambridge, Mass. App. filed June 29, 1904. 


1904. 














